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PabGouas mporpaMma o maremMaTuke Ha ypoBHE OCHOBHOTO OOILETO
oOpa3oBaHms cocTaBlieHa Ha ocHOBe [IpumepHoi paboueit
MPOTrpaMMBbI [0 MaTEMAaTHUKE Ha YPOBHE OCHOBHOT'O OOIIIErO
obpaszoBanus, TpeOoBaHU K pe3yIbTaTaM OCBOCHUS OCHOBHOMN
00pa3oBaTeNnbHON MPOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npeAcTaBieHHbIX B DenepalbHOM roCy1apCTBEHHOM
00pa30BaTeNLHOM CTaHIAPTE OCHOBHOT'O OOIIETO 00pa30BaHMs, a
takxe [IporpaMmbl BOCITUTaHUSI.

MNOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA
«MATEMATUKA»

PabGouas mporpamma mo mMareMaTWKe s OOydYaroluxcs
5—9 kimaccoB paspaboraHa Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa3zoBaTeILHOTO craHjapra
OCHOBHOTO OOIIIEr0 00pa30BaHUs C YUE€TOM U COBPEMEHHBIX
MHUPOBBIX TpeOoBaHUH, MPETbSIBISIEMBIX K
MaTeMaTHICCKOMY 00pa3oBaHMUIO, u TpaTAITAN
poccuiickoro  o0Opa3oBaHUs, KOTOpbIe OOECIIEYUBAIOT
OBJIQJICHUE KITFOYEBBIMU KOMIIETCHITUSIMH, COCTABIISTFOIIIUMU
OCHOBY JUISI HENPEPBIBHOTO 0Opa30BaHUsI u
caMopa3BUTHS, a TaKXe€ IEJIOCTHOCTH
OOLIEeKyIbTYPHOTO, JUYHOCTHOTO ¢  IIO3HABATEJIBHOTO
pasBuTHusl obOyuyaromniuxcs. B paboueit mporpammMe ydTEHBI
uaeu u TTOJIOKESHUS Konuemnmuu pa3BUTHS
MatemaThudeckoro obpaszoBanusi B Poccuiickoit denepanum.
B osnoxy uudpoBoit Tpanchopmanmu Bcex  cdep
YeJI0BEYECCKOU JICITeIIbHOCTH HEBO3MOKHO CTaTh
0o0pa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30Boit
MaTeMaTHYeCKOW TTOJTOTOBKHU. Y’K€ B IIIKOJIE MaTeMaTHKa
CITy>KAT OTIOPHBIM MPEAMETOM I U3YyUYCHUS CMEXKHBIX
JUCIUTIJINH, a TI0CJIE€ MIKOJbI peaTbHOM HEOOXOIUMOCTHIO
CTAaHOBUTCS HENpEephIBHOE o0OOpa3oBaHHWEe, YTO Tpedyer
IOJIHOLIEHHOM 0azoBoU o01m1eo0pa3oBaTeIbHOM
MNOATOTOBKH, B TOM 4YHMCJI€ M MaTeMaTH4YE€CKOu. OITO



00yCIOBJICHO TEM, YTO B HAIIM JHU pPaCTET YHCIIO
npodeccuii, CBSI3aHHBIX c HEIOCPEACTBEHHBIM
MPUMEHEHHUEM MaTeMaTUKU: U B cdepe SKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTHMYECKUX OOJacTIX, M Jaxke B
rymMaHuTapHbeix  cdepax. Takum oOpazom, Kpyr
HIKOJIBHUKOB, JJIsI KOTOPBIX MaT€MaTHKa MOXET CTaTh
3HAYUMBIM PEAMETOM, PACIIUPSAETCH.

[IpakTuyeckasi TOJE3HOCTh MaTEeMaTUKH OOy CIOBII€H
a TeM,dYToO ee MPEeIMETOM SIBIAIOTCS (yHIaMEHTAIbHbIE
CTPYKTYpBl HAIlleTO MHpA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHbIE OTHOUICHUS oT MPOCTEUIIHUX,
YCBaHWBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE, /10 1OCTATOYHO
CIIOKHBIX, HEOOXOJMMBIX s Pa3BUTHS HAYYHBIX U
NPUKIATHBIX HAeH. be3 KOHKPEeTHBhIX MaTeMaTHYeCKUX
3HAaHUU 3aTPyJHEHO MOHMMaHUE MPUHIIMIIOB YCTPOMCTBa U
HCIIOJIb30BAaHUSI COBPEMEHHOW TEXHUKH, BOCHPUSITHE U

MHTEpIpETALUA pa3zHooOpa3HoOM colaIbHOM,
AKOHOMHYECKOH, MOJIUTUYECKON uHdopmanuu,
Manods(pexkTuBHa IIOBCEIHEBHAs MpaKkTU4YecKas

NESITEIbHOCTh. KaXJ1oMy 4YeJIoOBEeKy B CBOE€H JKHU3HU
MPUXOAUTCS BBIOJIHATH PACYETHI U COCTABIISITh aJITOPUTMBI,
HaXOJIUTh u MPUMEHSATH (popmynsl, BJIAZIETh
MPAaKTUYECKUMH IIPUEMAMHU T€OMETPUUECKUX U3MEPEHUN U
MIOCTPOEHUM, 4YUTaTh HHGPOpPMAIUIO, MNPEICTABICHHYIO B
BUJe TaOJMI, AUArpaMM U TpauKOB, XKUTh B YCJIOBHSX
HEONPEIAECICHHOCTH U IIOHUMATh BEPOSTHOCTHBINA XapakTep
CIIy4yalHbIX COOBITHH.

OnHOBpeMEeHHO ¢  pacuiupeHueM  chep  IPUMEHEHUS
MaTeMaTUKH B COBPEMEHHOM OOIlIeCTBE Bce OoJjiee BaKHBIM
CTAaHOBUTCS MaTeMaTHYECKHUU CTUJIb MBIIJIEHUS,
NPOSIBJISIIOILMNICSA B ONPEAESIIEHHBIX YMCTBEHHbBIX HaBbIKax. B
IIpoLIECCe  M3Yy4YEeHHUsI MaTeMaTUKH B apCeHall NIPUEMOB H
METOJIOB MBIIUIEHUSI 4YEJIOBEKAa €CTECTBEHHBIM 00pa3zom
BKJIFOYAIOTCS ~ MHAYKUMA W JAeAyKuMs, o0oOlieHue u
KOHKpeTH3alMs, aHajlu3 M CHHTe3, Kilaccupukauus u



cucTeMaTu3alus, adcTparupoBaHue M aHanorus. OOBEKTHI
MaTeMaTH4eCKUX YMO3aKJIFOYEHUH, IpaBuiIa nux
KOHCTPYHUPOBAHHUsI  PACKPBIBAIOT MEXAaHU3M  JIOTHYECKHUX
IIOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE yYMEHHUs
(opmynupoBaTb, OOOCHOBBIBATH M JOKa3blBaTb CYXIECHUS,
TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUIeHHE. Benymas
poJiIb MOPUHAIJICKUT MaTeMaTHke U B (OPMHUPOBAHUU
AJITOPUTMUYECKOH KOMIIOHEHTBI MBIIIJIEHUS U BOCHHUTAaHUU
YMEHUU JEHCTBOBATH o 33JlaHHBIM ajropurmam,
COBEPILIEHCTBOBAaTh U3BECTHbIE U KOHCTPYHpPOBATh HOBblE. B
Ipolrecce peneHus 3aj1a4y — OCHOBOM yueOHOU AesITeIbHOCTH
Ha YpOKaxX MaTeMaTUKH — Pa3BUBAIOTCSl TaK)Ke TBOpUECKas
Y NPUKJIAJHAsi CTOPOHBI MBIIJICHUS.

OOydyeHue mMareMaTUKE JaeT BO3MOXHOCTb pa3BUBATh Y
00y4YarommMxcsi TOYHYIO, PAllMOHAIBbHYIO U HH(POPMATUBHYIO
peYb, YMEHHE OTOMpaTh HanOoOJee MOIAXOISIINE S3BIKOBBIC,
CUMBOJIMUECKHE, TpadUUyecKue CpeicTBa s BBIPAKECHUS
CYXI€HUI U HAIJIAAHOTO UX MPEACTaBICHUS.

Heo6xonuMbpIM ~ KOMIIOHEHTOM  OOmIell  KyJbTYphl B
COBPEMEHHOM TOJIKOBAaHUU SIBJISIETCS O0OIlee 3HAKOMCTBO C
METOJaMHU II03HAaHUsI JEUCTBUTEIBHOCTH, IIPEACTABICHHUE O
NpeaIMEeTe U METOJAX MAaTEMAaTHKHM, UX OTJIMYMN OT METOHOB
JPYTUX  €CTECTBEHHBIX M TyYMaHUTApHBIX HayK, 00
OCOOEHHOCTSIX TIPUMEHEHHUs MaTeMaTUKH Ui peLIeHUs
Hay4yHBIX M  NOPUKIAJHBIX 3ada4y. TakuMm  oOpazowm,
MaTeMaTH4yeckoe oOpa3oBaHME BHOCUT CBOM BKJIaa B
bopmupoBanmue o0mIeH KyJIbTYypbl YEJIOBEKA.

N3yuyeHne mMaTeMaTUKH TaKX€ CIIOCOOCTBYET 3CTETHUECKOMY
BOCHMTAHUIO YEJIOBEKA, ITOHMMAHUIO KpacoThbl M H3SIIECTBa
MaTeMaTHYECKUX paccyXJeHUuH, BOCHPHUSTHIO
reoMeTpu4YecKkux (popM, yCBOCHHUIO UJIEM CUMMETPUU.

HEJN 1 OCOBEHHOCTH M3YYEHUSA YUEBHOI'O ITPEIMETA



MATEMATHKAY. 5-9 KJIACChI

I[IpHOPUTETHBIMU € ISIMU OOydeHUSIMAaTEMaTHKeE
B 5—9kimaccax

SIBJISIFOTCSL:
1 (opmupoBanue LIEHTPAJIbHBIX
MaTeMaTHYEeCKUX HOHATUH (uucno, BEJINYMHA,
reomerpuyeckass (Qurypa, NEepeMeHHas, BEPOATHOCTb,
dbynKMN), 0o0€eCIeunBalOIMX  [PEEMCTBEHHOCTb U
[IEPCIEKTUBHOCTh MaTeEMaTUYECKOI0 oOpa3oBaHus
00yyYarommxcs;

2. moABeJIcHHWE OOydYaromMxcsi Ha JOCTYIMHOM JUISI HHUX
YpPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTEeMaTUKU |
OKpY’KalIllero Mupa, MNOHMMaHUE  MaTeMaTUKH  Kak
yacTh OOmIel KyJIbTYypHl YEJIOBEUYECTRBA;

3. pa3BuUTHE MHTEIJUICKTYaJIbHBIX 151 TBOPYECKHUX
CIIOCcOOHOCTEH 00yYJaromuxcsi, MO3HABATEIIbHOMU
aKTUBHOCTH, HCCJE/IOBATEIbCKUX YMEHHH, KPUTHUYHOCTH
MBIIUICHUS, MHTEpeca K N3yUYeHUIOMaTeMaTHKU;

4. (opmupoBanne QyHKIIMOHAIBLHON
MaTeMaTHYEeCKON TPaMOTHOCTH: yMEHHUS PACIIO3HABATh
MPOSIBJIEHUS] MAaTEMATUUECKUX MMOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEN B peajibHbIX YKU3HEHHBIX CHUTYaIUSIXH
MPpYU U3YYCHUHU APYTUX YUEOHBIX NPEIMETOB, MPOSBICHUS

3aBUCUMOCTEH " 3aKOHOMEPHOCTEN,
bopmynupoBaTh UxX Ha s3BIKE MaTeMaTHKU 171

co3JaBaTbMaTeMaTHUYECKHUE MOJICIIH,
OPUMEHSITh OCBOEHHBI MaTeMaTUYE€CKHU arrapaTt
hini b peimeHus MPAKTHUKO-

OPUEHTHUPOBAHHBIX 3aJad, WHTEPNPETUPOBATHU
OLCHHUBATH INOJIYYCHHBIC PC3YyJIbTAThI.

OCHOBHBIC JIMHUM COJICP)KaHUS Kypca MaTeéMaTHUKu B 5—9

KJlaccax:

«YUucma m BBIUUCICHUs», «AnreOpa» («Anredbpandeckue

BBIPAXKCHUS,



«YpaBHeHUsT U HEPABEHCTBa»), « DYHKIHNN,
«I'eomerpust» («I'eomerpuueckue urypsr u
CBOICTBa,

«H3MepeHre reoMeTpuyuecKux BeIUYHH»), «BeposTHOCTh u
CTAaTUCTUKa». JlaHHBIE JWMHUM Pa3BUBAIOTCS IapaJUICIIBHO,
KakK[asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJHAKO HE
HE3aBUCUMO OJIHa OT JpYyroMl, a B TECHOM KOHTAaKTE WU
B3auMmojieictBuu. Kpome 3Toro, ux oOBEAMHSIET JOTrHYECKas
COCTaBJISIIOLIAsl, TPAAULMOHHO IMPHUCYIIAasi MaTreMaTUKe U

MIPOHU3BIBAIOIIIAS BCE MaTeMaTH4YeCKHe KyPCBhI u
coaepkartenbHblie TUHUH. CHOopMyTIUpPOBaHHOE B
denepalbHOM  TrOCYyJapCTBEHHOM o0pa3zoBaTeIbHOM

CTaHJapTe OCHOBHOro oOmiero oOpa3zoBaHus TpeOOBaHUE
«YMETh OIIEPUPOBATH TIOHSATHSAMHU: OIIPEICICHUE, aKCHOMa,
TeopeMa, JI0Ka3aTeJIbCTBO; YMEHHE PAacIiO3HAaBAaTh UCTUHHBIC U
JIOKHBIE BBICKA3bIBAHMUS, MIPUBOJIUTH IPUMEPHI u
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W  OTPHUIIAHUS
BBICKA3bIBAaHUI»  OTHOCUTCI KO  BCeM  KypcaM, a
(hopMHpOBaHUE JTOTUYECKUX YMEHUH paclpeessieTcsi 1o BCeM
rojiam o0y4deHMsI Ha ypOBHE OCHOBHOroob6merooo6pas
oBaHus.Conepxanue oOpa3oBaHwus,
COOTBETCTBYIOIIIEE TMPEIAMETHBIM pe3yJbTaTaM OCBOCHHS
IIpumepHoii pabGoueil TmporpamMMbl, pacIpeIeICHHbIM IO
rogamM OOydYeHHUsI, CTPYKTYPHUPOBAHO TaKUM OOpa3zoM, 4TOOBI
KO BCEM  OCHOBHBIM, MPUHIMIHAIBGHBIM  BOIPOCaM
oOyuaromuecs: oOpamaiiuch HEOJHOKPATHO, YTOOBI OBJIAICHUE
MaTeMaTHYEeCKUMU TTOHATUSIMUA U HaBBIKAMU OCYIIECTBIISLIOCH
IOCJIEIOBAaTeIbHO M IIOCTYyIAaTeJIbHO, C  COOJIOJCHUEM
MPUHIIAIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIUCH B
00IIyIO CHCTEMY MaTeMaTHIEeCKUX MpeaCTaBIICHA N
00y4Yaromuxcs, pacimpsisi U yriayossist ee, oopa3ys NMpOYHbBIC
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O ITPEIMETA «MATEMATUKA» B YYEBHOM
[JTAHE



B coorBerctBuu ¢ ®DenepaibHbIM  IOCYAApPCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHIapTOM OCHOBHOTO oOmero
oOpa3zoBaHUsA MaTeMaTHhKa SIBJISIETCS 00s13aTeIbHBIM
MpeIMETOM Ha JaHHOM YpoBHEe oOpa3zoBanus. B 5—9 kitaccax
yueOHbIl npenmeT «MarteMaTuka» TPaJUuLHOHHO U3y4aeTcs B
paMKax ciaemyrolnux Yy4eOHBIX KypcoB: B 5—6 kmaccax —
Kypca

«Marematuka», B /—9 Kilaccax — KypcOB

«Anrebpa» (BKJIIOYasi 3J€MEHTbl CTATUCTUKH U  TEOPUU
BeposiTHOCcTel) nu  «l'eomeTpus». Hacrosmein
MMPOTPAaMMOWBBOIUTCS CAMOCTOSITEIIBHBINM  y4eOHBIM  KypC
«BeposiTHOCTh M CTaTUCTUKAY.

Hacrosiimein miporpamMmoii IpeaycMaTpUBAETCS  BBIACICHUE
B YUeOHOM IlJIaHE Ha U3yYE€HUE MAaTeMaTUKU B 5—6 Kiiaccax 5
Y4E€OHBIX YaCOB B HEJE/IIO B TEUEHHUE KaXKJ0I'0 rojia 00ydeHusl,
B 7—9 kinaccax 6 y4eOHBIX YacOB B HEJCIIO B TEUYCHUE
Ka)kJ0ro roja o0y4deHusi, Bcero 952 yuyeOHbIX yaca.
Tematnyeckoe  TUTAaHUPOBAHWE  YyYEOHBIX  KYpCOB |
PEKOMEHAyEeMOE paclpe/ieIeHHe Y4YeOHOro BpPEMEHM JJIst
N3Yy4YEHUs] OTHEJIBHBIX TEM, IPEJIOKEHHBIE B HACTOSIICH
nporpamMme, HaJ0 pacCMaTpUBaTh KaKk NIPUMEPHbIE OPUEHTUPHI
B IOMOIIb COCTABUTEJIIO aBTOPCKOM padoueil mporpaMmbl U
MpEeXJIe BCEro yuuTenato. ABTOp pabouyeil INporpamMmsl BIpaBe
YBEIIMUUTh WM YMEHBIIUTH TPEJIOKEHHOE YHCIIO YUeOHBIX
4acoB Ha TEMY, 4YTOObl YIIIyOUThCS B TEMaTHKy, Oosee
3aMHTEPECOBABIIYI0 YYEHHUKOB, WJIM HANpaBUTh YCUJIUS Ha
OpEOoJIOJIEHNUE 3aTpyJAHEeHUi. J[omyCTUMO TakXKe JIOKaJIbHOE
rnepepacnpeaeyieHue U NepecTaHOBKa JIEMEHTOB COJIEP>KaHUs
BHYTPHM JaHHOro kijacca. KoJmyecTBO NpPOBEPOUHBIX padoT
(TeMaTHU4YEeCKMA M HUTOTOBBIM KOHTPOJIb KaudyecTBAa YCBOEHMHS
y4eOHOTO MaTepuaiia) U uX TUO (CaMOCTOSTCIbHBIE WU
KOHTPOJIbHBIE PpabOTHI, TECTbI) OCTAIOTCS Ha YCMOTpPEHUE
yuntens. Takyke yduTenb BIIpaBe YBEJIUYUTh UJIU YMEHBIIUTH
4YHUCIIO0 y4eOHBIX YacoB, OTBEACHHBIX B paboueil mporpaMmme Ha
00o001IeHNE, MMOBTOpPEHUE, CHUCTEMATHU3ALIMIO 3HAHUU



oOyuarommuxcsi. ETMHCTBEHHBIM, HO MPUHIUITUAIEHO BaKHBIM
KpUTEpHUEM, SIBISETCS IOCTH)KEHUE pPE3ylIbTaTOB OOy4YeHUS,
YKa3aHHBIX B HACTOSIIEH MporpaMMe.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEAMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIETO
OBPA30BAHUA

OcBoeHnne yudeOGHOro mpeamera «MareMaTUKa» JOJKHO
oOecrieunBaTh JOCTH)KEHHE HA YPOBHE OCHOBHOIO OOIIEero
00pa3oBaHMsl CJIEAYIOIIUX JIMYHOCTHBIX, METAIPEIMETHBIX U
MPEIMETHBIX 00Pa30BaATEIILHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE pPEe3yibTaThl OCBOCHHUS MNPOTpPaMMbl  y4€OHOTO
npeamera
«MaremaTuka» XapakTepU3yrTCs:

HanI/IOTPI‘leCKOC BOCIIMTaHUE:

NPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M  HAaCTOSIIEMY
pOCCUMCKONM MAaTE€MaTHUKH, L[EHHOCTHBIM OTHOIIEHUEM K
JOCTMKEHUSAM POCCUMCKHUX MATEMaTUKOB M POCCHUMCKOHU
MaTeMaTU4YE€CKOMN LIKOJIBI, K HCIIOJBb30BaHUIO JTUX
JIOCTMIKEHUH B IpyTUX HayKax U MPUKIAIHBIX cepax.

Fpaxcz[aHCKoe 1N TYXOBHO-HPABCTBCHHOC BOCIHUTAHUC:

TOTOBHOCTBHIO K BBITTOJTHEHUIO O0SI3aHHOCTENH TpakKIaHUHA U
peanu3alnuy €ro Inpas, NPEICTABIEHUEM O MaTEMaTHYECKHUX
OCHOBaX (PyHKIIMOHUPOBAHMS Pa3IUUHBIX CTPYKTYD, SIBICHUH,
MpOoLENyp T'PaxIaHCKOro ob1iecTBa (BbIOOPHI, ONPOCHI U TIp.);
FOTOBHOCTBIO K  OOCYXJEHHIO  ATHYECKHX  MpoOJem,
CBA3aHHBIX C IIPAKTUYECKUM HPHUMEHEHUEM JOCTHKEHUM
HAayKH, OCO3HAaHHEM Ba)XXHOCTH MOpAJbHO- ATHYECKUX
IIPUHIIUIIOB B AEATEIBHOCTH YYEHOTIO.

TpynoBoe Bocrutanue:

YCTaHOBKOW Ha aKTUBHOE YyYaCTHE B PEIICHUM MNPAKTUUYECKUX



3a7a4 = MaTeMaTUYECKOW  HANpaBJIEHHOCTH, OCO3HAaHUEM
BaXXHOCTU MAaTeMaTUYECKOro oOpa30BaHUs Ha NPOTSHKEHUU
BCEM SKU3HU st yCHEUIHOM npodeccuoHaIbHOM
JIEATEIIbHOCTU U Pa3BUTUEM  HEOOXOJAMMBIX yMEHHH;
OCO3HAaHHBIM BBIOOPOM H MOCTPOCHUEM WHJUBHUIYaJIbHOU
TpaeKTOpuu OoOpa30BaHUsI M >KU3HEHHBIX IUIAHOB C Y4Y&TOM
JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

DCTeTHYECKOE BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHYECKOMY
BOCIIPUATHIO MaT€MaTHYE€CKUX OOBEKTOB, 3ajJ1a4, pELICHUH,
paccy KIeHU; YMEHHUIO BUJIETH MaTeMaTU4eCcKue
3aKOHOMEPHOCTHU B MCKYCCTBE.

L[CHHOCTI/I HAYYHOI'O TIO3HAHUA:

OpHUEHTalUue B JESTEIbHOCTHU Ha COBPEMEHHYIO CHCTEMY
HAy4YHBIX MPEJICTABICHUU OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL YEJIOBEKa, MPUPOJABI M OOIIECTBA, ITOHUMAaHUEM
MaTeMaTUYEeCKOMN HayKH Kak cdepobl 4eJIOBEYECKOM
JIEITEIbHOCTH, OJTaloOB €€ pPa3BUTUSA ¢ 3HAYUMOCTU LIS
pa3BUTHUSI [IUBWJIM3AIINU; OBJIAJICHUEM SI3IKOM MAaTEMaTHUKH U
MaTE€MaTUYECKON KyJIbTYpOH KaK CPEIACTBOM IO3HAHUS MHUpPA;
OBJIQJICHUEM IIPOCTEUIIMMU HaBbIKAMHU HCCIIEI0BATEIIHLCKOU
JIeSITEIbHOCTH.

@uznueckoe BocnuTaHue, (HOPMUPOBAHUE KYJIbTYphl 3A0POBbS U
HMOLMOHAIBHOTO OJIArOMOTYYHS:

TOTOBHOCTBIO IIPUMCHATH MATCMAaTUYICCKUC 3HAHUA B
MHTEpecax CBOETro 3J0POBbs, BEIEHHS 3JI0pOBOro oOpasza
)KU3HU  (3IOpOBOE mMUTaHUe, cOaTaHCUPOBAHHBIA PEXKUM
3aHATAN W OTHABIXa, peryiisipHas (Qu3uyeckass aKTHUBHOCTH);
c(OpMHUPOBAHHOCTHIO HaBBIKa pediaekcuu, TPU3HAHUEM
CBOETO mpaBa Ha OIMMOKY M TaKOTO € TIpaBa JIpPyroro
JeJIoBeKa.

DKOJIOTMYECKOE BOCIIUTAHHUE:

OpUMEHTAllUEl Ha MNPUMEHEHHUE MAaTEMaTHYECKUX 3HaHUU



JUISL pelIeHusl 3aj1ad B OOJACTH COXPAHHOCTH OKpPY’KaromIeHn
Cpelbl, MIIaHUPOBAHUS MOCTYIKOB M OLIEHKH WX BO3MOYHBIX
MOCJEACTBUNA i1 OKpY’Karolleil  cpelibl; OCO3HAaHUEM
rio0ajJbHOTO XapakTepa SKOJIOTHUECKUX MPoOJIeM M ITyTeu
WX pEelIeHUs.

JIn4HOCTHBIE pe3ynbTaThl, OOECIEUMBAIOLINE aJANTALUIO
00y4aroIerocs: K M3MEHSIOINUMCS YCJIOBUSM COLIMAIbHON

U IPUPOJHOM CPEJIbI:

TOTOBHOCTBIO K JICCTBHUSIM B YCJIOBUSAX HEONPEACIEHHOCTH,
IOBBIIICHUIO  YPOBHSA  CBOE€M  KOMIIETEHTHOCTH  4epes
MPAKTUYECKYIO AESATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y
IpYTUX JIIOJIel, pUoOpeTaTh B COBMECTHOUW AEATEIbHOCTH
HOBBI€ 3HAHUSI, HABBIKM U KOMIIETEHIIUN W3 OIbITA JPYTUX;
HEOOXOAUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM
yucie (GopmMyIupoBaTh UJIEH, MOHSATUSL, THUOOTE3bl 00
00BEeKTax U SIBJICHUSAX, B TOM YHCJIE paHEEe HE HM3BECTHBIX,
OCO3HAaBaTh eUITUTHI COOCTBEHHBIX 3HAHUM u
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYyalHIO,
BOCIIPUHHUMATL  CTPECCOBYIO CHUTyallMIO KakK  BBI3OB,
TpeOyIomUi KOHTPMEp, KOPPEKTUPOBATH MNPUHUMAEMBbIEC
peuieHust U AedcTBUsA, (QOPMYJIMpOBAaTh M OLIGHHUBATh
PHCKH U TTOCIeACTBUSI, POPMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHS TIPOrpaMMbl Ya4eOHOTO
npeamera
«MareMatuka» XapaKTEePU3YIOTCSA
OBJIQJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMH JICUCTBHUSIMH,
YHUBEPCAIbHBIMH KOMMYHMKATUBHBIMHM JCHCTBUSMU U
YHUBEPCAIbHBIMU PEryJISTUBHBIMH JICHCTBUSIMU.
1) YHuBepcagbHble  NMO3HABaTeJIbHbIE  JICHCTBUS
obecnieunBarOT  (QopMUpoOBaHUE 0a30BBIX  KOTHUTHUBHBIX



nporeccoB, oOydaromuxcsi (OCBOGHHE METOJIOB IO3HAHUS
OKpY’KaIOIlIEr0 MUpPa; MPUMEHEHHE

JIOTHYECKUX, UCCIIEIOBATEIbCKIX orepanui,
yMEHUH paborath cuH(oOpMaIuei).
ba3oBbie Joruyeckue geicTeus:

1. BBIABJIIATH u XapaKTEepu3oBaThb
CYILICCTBCHHBLIC TIIPU3HAKKM MaTEMAaTHYCCKHUX O6’BCKTOB,

TTOHSTHH, OTHOIIIEHUN MEXIY MOHSITUSIMHU;
hopmynupoBaTh OIpeJIeICHUS
MOHSITHUI;, yCTaHABJIUBATH CYIIECTBEHHBIN MPU3HAK

KJIacCu(pUKAIIUN, OCHOBAHHUS JUTsI OOOOIICHHSI M CpaBHEHUS,
KPUTEPHUH ITPOBOJIMMOIO aHAJIN3A;

2.  BOCIIpHHHUMATh, (OPMYJIHPOBATH U IIPEOOPa30OBHIBATH
CYKJICHHSI: YTBEpAUTEIbHBIC 151 OTpHUIIATEIbHBIC,
€IMHUYHBIC, YaCTHBIC U OOIIIHe; YCIIOBHEIC;

3. BBISIBISITH MaTeMaTHYEeCKHe 3aKOHOMEPHOCTH,
B3aMMOCBSI3U W NOPOTHBOpeduss B (akTax, TaHHBIX,
HaOJIIOCHUSIX U YTBEPXKIACHUSX; MpejaraT KpUTEpUu JUIst
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MIPOTUBOPEUHIA;

4. nemaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH,
JIeTyKTUBHBIX u WHYKTHBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIFOUEHUH MO aHaJIOTUM;

5. pa3zbupathb JIoKa3aTeIbCTBA
MaTeMaTHIEeCKUX YTBEPKASHUN (TIPSIMBIE U OT IIPOTHBHOTO),
MMPOBOJINTh CaMOCTOSITEIIFHO HECJIOXXKHBIE JTOKa3aTeIbCTBa
MaTeMaTHYeCKUX (PaKToB, BBICTpAuBaTh
apryMeHTaluio, NPUBOJIUTH IMPUMEPHI U KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE PaCCyXICHUS;

6. BbBIOMpaTh cnoco0  pemieHuss  ydyeOHOM  3ajauu
(cpaBHHUBATh HECKOJIBKO BAapHAHTOB p € II € H U A ,
BBIOHpATH HanoOoiee HOAXO IS UNA c y4eTOM
CaMOCTOSITEILHO BBIJICJIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBare/ibcKie AelicTBHA:



1. HCII0JIb30BaTh BOIIPOCHI KakK
HCCIIe10BATEIbCKUMN UHCTPYMEHTIIO3HAHUS;
(hopmynupoBaTe BOIIPOCHI,

(ukcupyrolume npoTuBOpedne, NpodIeMy, CaMOCTOSITEIBHO
yCTaHaBJIMBaTh UICKOMOEHU JaHHOE, ()OpMHUPOBATH
TUIIOTE3Y, APIyMEHTHPOBATh CBOIO MO3UIMIO0, MHEHUE;

2. TOPOBOJUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY ILIAHY
HECJIOKHBIA DKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOIO0 OOBEKTa,
3aBUCHUMOCTEH OOBEKTOB MEXTy COOOI;

3. camocTosITeIbHO  (OPMYJIHUPOBATH  OOOOIICHUS |
BBIBOJIBI 10 pe3yjbTaTaM IIPOBEJICHHOTO HaOIIOACHUS,
HCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTh IIOJIYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U OOOOIICHUIA;

4.  TPOTHO3MPOBATH BO3MOXKHOE pa3BHUTHE IIpollecca, a
TaK)KE BBIJIBUTAaTh IIPEAIIOJIOKEHHUSI O €ro pa3BUTHU B
HOBBIX YCJIOBHSIX.

5. Pabora ¢ unpopmanueii:

6. BBISIBISTDH HEIOCTATOYHOCTH " N30BbITOYHOCTD
uHpoOpMaIuM, AJaHHBIX, HEOOXOAUMBIX [JIsi PeIIeHUs

3a/1a4u;
7. BBIOMpPATH, aHaAJIM3UPOBATh,
CHCTEMaTU3HUpPOBATh u MHTEepHPETUPOBATH

UH(OpPMAIHIO PA3IMYHBIX BUIOB U (hOPM IMpEICTABICHUS,

8. BeIOMpaTh QopMy mnpencrtaBieHUsS WHGOPMAUUA H
WJUTIOCTPUPOBATH pelaemsble 3aJ1auu CXeMaMmH,
JrarpaMMaMu, HHOU rpaduKoi U X KOMOMHAIUSIMU;

9. OLIEHUBAaTh HAJIEKHOCTh UHPOPMAIUH T10
KPUTEPUSIM, TPEAT0KEHHBIM yUHUTEIIEM 1581078
cOpMyYJIMPOBAHHBIM CAMOCTOSITEIIHHO.

2) VHHUBepcabHBIE KOMMYHUKATHBHBIE
neicTBUs  o0ecreyuBalOT  c(HOPMUPOBAHHOCTH
COIMATBHBIX HABBIKOB OOYYaIOIIHXCSI.

OO01enue:



1. BOCOpUHUMATh U  (POPMYJIMPOBATH CYXICHHUS B
COOTBETCTBUM C YCJIOBHUSAMHU M LEISIMH OOIIECHUS; SICHO,
TOYHO, TPAMOTHO BbIPaKaTh CBOIO TOYKY 3PE€HHUSA B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTbh IIOSICHEHUsS II0 XOIy

pelIeHus 3aja4u, KOMMEHTHPOBATH MOJTYy4YCHHBIN
pe3yJbTar;
2. B XoIe OOCyXaeHus 3ajaBaTh BOIIPOCHI 1o

CyILIECTBY OOCYyXJaeMOil TeMbl, IPOOJIEMBI, pelacMon
3aJa4i, BBICKA3bIBaTh HJCH, HAICJICHHbIE Ha IIOMCK
pELICHUS; COTIOCTABIISITH CBOU CYKJICHUS C CYKIACHUIMU
JIPYTUX YYaCTHUKOB IHAJIOTa, OOHAPYKHUBATH Pa3INYNE
U CXOJACTBO TO3WIMH; B  KOPpPEKTHOW  ¢dopme
dbopmynupoBaTh pasHOTIACHS, CBOM BO3PAXKCHUS;

3. MPEeACTaBISATH pe3yabTaThl peueHust 3a7a4u,
SKCIIEPMMEHTA, HUCCIIE0OBaHUsI, IIPOEKTA; CAMOCTOSITEIILHO
BBIOMpaTh (QopMaT BBICTYIUIEHHS C Y4YE€TOM 3ajad
MIPE3EHTAllMN U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHUYECTBO:

_ TOHHMMATh M WCTOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYaJIbHON padoThI npu peleHun
yuyeOHbIXMaTeMaTHYECKUX  3ajad; MNpUHUMAThL  LeJb
COBMECTHOHW JEeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIHNIO
COBMECTHOM  paboThl, pacnpenensitb  BUAbl  padoT,
JIOTOBAapUBAThCS, OOCYXJaTh MpPOIEeCC | pe3yJsibTat
paboThI; 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

_ ydacTBOBaTh B IpyHIIOBBIX (popMax paboThl (0OCyk IeHUs,
OOMEH MHEHUSIMH, MO3TOBBIE€ IITYPMBI M Jp.); BBIIOJHSTH
CBOIO 4acThb pabOThl U KOOPJAMHHUPOBATH CBOM JCUCTBHUS C
JPYTUMU YJIE€HAaMHM KOMAaH/[Ibl; OILIEHHUBATh KAad4eCTBO CBOETO
BKJIaJ1a B oo MPOIYKT o KPUTEPHSIM,
chopmMynMpOBaHHBIM yYaCTHUKAaMH B3aUMOJCHCTBHSI.

3) YHuBepcaibHbIe peryisiTHBHbIE NEUCTBUSA
obecrieunBarOT (OPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK U
KU3HEHHBIX HaBBIKOB
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CaMOCTOATCIIBHO COCTaBJIATH I1J1aH, AJITOPUTM

PCLICHUA 3a1a4n (I/IJ'II/I €ro

4acTh), BBIOMpATh CHOCOO pEHICHHUSI C YYETOM

HNMCIOIIMXCA PECypCcoB nu COOCTBEHHBIX

BO3MO>KHOCTEH, apryMeHTHPOBaTh

u

KOPPCKTUPOBATE BapHUaAHTbI peH_IeHI/Iﬁ C yUcTOM

HOBOU MH(pOpMaLIMH.
CaMOKOHTpOJIB:

BJIAJIETh CIIOCOOaMH CaMOIIPOBEPKHU,
OPEABUIETh TPYJAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH IPU PELHICHUH 3aJa4HU, BHOCUTH
KOPPEKTHUBHBI B AESITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITEIILCTB, HAMJICHHBIX OITNOOK,
BBISIBIICHHBIX TPYJIHOCTEH; OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATA JEITEIBHOCTHU
IMOCTABJICHHOM LIEJIU € yCIIOBUSAM, OOBSICHSTH
MIPUYUHBI JOCTHUKCHUS UJIN
HE JIOCTYOKCHUSIIICTIH, HaXOJUTh OIIUOKY,

JlaBaTh  OLIEHKYPUOOPETEHHOMY OMBITY.

ITPEJIMETHBIE PE3YJIbTATDI

CaMOKOH’



IIpenmeTHble  pe3ysbTaTBl OCBOEHUS
paboueinporpaMmsl 110
MaTeMaTHKe NpeJICTaBICHbI 110 roJlaM 00y4YeHUs!
B CIIEAYIOIIMUX pa3Aesiax IporpaMMbl B paMKax
OTZEJIBbHBIX KypCOB: B 5—6 Kj1accax — Kypca
«Marematuka», B 7—9 Kiraccax — KypCOB
«Anredpa», «l'eomerpus», «BeposaTHOCTP U
CTaTUCTHUKA».
PasButne norndyeckux npeacTaBICHUM U HABBIKOB
JIOTUYECKOI0 MBIIUIEHUS] OCYUIECTBIISIETCA Ha
NPOTSDKEHUH BCEX JIeT OOy4deHHs] B OCHOBHOM
LIKOJIE B paMKax BCEX Ha3BaHHBIX  KYpCOB.
[Ipennosnaraercsi, YTO BBIIYCKHHUK OCHOBHOU
LIKOJIBI CMOXET CTPOUTh BBICKA3blBaHUS U
OTpULIAHUSA BBICKa3bIBaHUH, pacno3HaBaTh
WCTUHHBIE U JIOXKHBIE BBICKA3bIBAHMS, IIPUBOJAUTH
MIPUMEPBI 51 KOHTPIIPUMEPBI, OBJIaJICET
MOHSATHUSIMU: OIPEAECIICHUE, aKCHUOMa, TEOpeMa,
JIOKA3aTEeIbCTBO — M HAYUYMUTCSl HCIIOJIB30BaTh UX
NP BBINOJHEHUH yUeOHBIX U BHEYUEOHBIX 3a]1a4.

PABOYASA MPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJTACCBHI

IEJN U3YYEHUA YUYEBHOI'O KYPCA

[IpuoputeTHBIMU 1EISIMU OOYyUYCHUSI MATEMATHUKE B

5—6 KJraccax SIBISIOTCS:
1. mpononkeHne (GOPMUPOBAHUS OCHOBHBIX
MaTeMaTHYeCKUX MOHSATHHU (YHUCI0, BEIIHMYMHA,
reoMeTpudeckass @Qurypa), 00OeCIeUYHBaOIINX
MMPEEeMCTBEHHOCTH u MEePCIIEKTUBHOCTH
MaTeMaTHIEeCKOTO 0o0pa3oBaHUs
00y4Jarommxcsi;



2. pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYCCKUX
cnocoOHocTel 00y4Jaronmuxcsi,
MO3HaBaTeIbHOM aKTHBHOCTH,
WCCJICJIOBATEIIbCKUX  YMEHHH, HMHTEepeca K
W3YYCHUIO MaTEMaTHKH;

3. IoJaBEIAEHUE 00 y4aroIuxcs Ha
JIOCTYIHOM JIJISI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTeEMaTHKH H
OKPY>KaroIiero Mupa;

4. ¢dopmupoBaHUE (byHKIHOHAITBLHOM
MaTeEMaTHYECKOM IPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTeMaTHYEeCKHE OOBEKThI B
peaibHBIX JKU3HCHHBIX CUTYaIUsIX, IPUMEHSITh
OCBOCHHBIC YMEHHS JJIs PEIICHUS MPAKTUKO-
OPHUEHTHUPOBAHHBIX 3aJad, HHTEPIPETUPOBATH
MOJIyYCHHBIC PEe3yJIbTaThl M OICHUBATh HUX Ha
COOTBETCTBHUETIPAKTUYCCKON CUTYAITHH.

OCHOBHbIE JJUHUU COJIEpPKaHUsI Kypca MaTeMaTUKHU

B 5—6 wiraccax
— apudmeTHyeckass UM TIeOMeTpUuecKas, KOTOpbIe
pa3BUBAIOTCs IaApalIeIbHO, KaXkaas B COOTBETCTBUU C
COOCTBEHHOM JOTMKOW, OJHAKO, HE HE3aBUCHMO OJHA OT
JPYrou, a B TECHOM KOHTAKTE€ U B3aUMOJAEUCTBUU. Takxke
B Kypce MPOUCXOJIUT 3HAKOMCTBO C 3JI€MEHTaMU aJreopbl
u OMKYCATEIbHOU CTaTUCTUKHU. N3yuenue
apu(pMeTHIecKoro Marepuana Ha4YMuHACTCS co
CHUCTEMATH3AallMM W Pa3BUTHUsI 3HAHUM O HATypaJbHBIX
4yucilax, MOJYYEHHBIX B HadallbHOM mikoje. Ilpu sTom
COBEPIICHCTBOBAHUE  BBIYMCIUTEIIBHOM  TEXHUKU U
(hopmupoBanue HOBBIX TEOPETUUECKUX 3HAHUU
COYETACTCA C PA3BUTHUEM BBIUUCIMUTEIBHON KYyJIbTYpPHI, B
YaCTHOCTH € OOydYeHHMEM MOpOCTEeHIINM  MpueMaMm



NPUKUJIKA W OLEHKH  pPe3yJbTaTOB  BBLIYKUCIICHUM.
N3ydeHue HaTypalibHBIX YHCEJ MPOJIoJKAaeTcs B 6 kiacce
3HAKOMCTBOM C HAayaJbHbIMU IOHSITUSIMU TEOPUH
JIEJIMMOCTH.

Jpyroii  KpymnHbIi OJIOK B COJIEp)KaHUU
apu(pMeTHYECKOI JUHUHN — 3TO Ipobu. Hauano uzyuyenus
OOBIKHOBEHHBIX M JICCITHUYHBIX JApOOeii OTHECEHO K 5
KJlaccy. DTO HEepBBIA ATall B OCBOEHUM ApoOei, Koraa
MMPOUCXOJAUT 3HAKOMCTBO C OCHOBHBIMHU  HJCSIMU,
MOHATHUSIMUA TEMBI. ITpu 3TOM paccMOTpeHue
OOBIKHOBEHHBIX JIpOOEH B MOJIHOM O00beMe MPEIIIEeCTBYET
U3YUYEHHUIO JIECITUYHBIX ApOOei, 4To I11eaecoo0pa3Ho C
TOYKHU 3pPEHUS JIOTUKH W3JI0KEHUS YHCIOBON JIMHUM,
KOorja TMpaBujia ACUCTBUH C JECATUYHBIMU OpOOSMHU
MO@HO OOOCHOBaTh Y€ M3BECTHBIMU aJIrOpUTMamu
BBITIOJIHEHHUSI JEHUCTBUU C OOBIKHOBEHHBIMH JPOOSMH.
3HAaKOMCTBO C JICCATUYHBIMHU  APOOSIMH  PaACIIUPHUT
BO3MOKHOCTH JUTsL MMOHUMAaHUs o0y4arommucs
MPUKIATHOTO IPUMEHEHUS] HOBOM 3allMCHU MPU U3YUYECHUU
JPyrux  TPEIMETOB U 1Opu MPAKTUYECKOM
ucnoias3oBannunu. K 6 kiaccy OTHECEeH BTOpPOM 3Tam B
W3y4YeHUHU JIpoOei, rjie MpOUCXOJIUT COBEPIIECHCTBOBAHUE
HaBBIKOB CpaBHEHUSI U  IpeoOpa3oBaHus  JApoOeH,
OCBOCHHWE  HOBBIX  BBIUYHCIUTEIBHBIX  aJITOPUTMOB,
OTTaYMBAaHUE TEXHUKH BBIYMCICHUH, B TOM YHCIIC
3HAYCHUI BBIPpAXKCHU, ColepKalIUX U OOBIKHOBEHHBIC, U
JIECSITUIHBIE OPOOH, YCTAHOBJICHUE CBSI3€H MEXIy HUMH,
paccMOTpeHHEe TPUEMOB peIIeHHus 3ajad Ha Japobu. B
Havasie 6 KJjlacca MPOUCXOJUT 3HAKOMCTBO C ITOHSITHEM
MPOLICHTA.

OCOOEHHOCThIO HU3YyUYEHUS MOJIOKUTEIBHBIX
OTPHULATENbHBIX YHUCEI

u



SIBJISIETCSI TO, YTO OHU TAKXKE MOTYT pacCMaTpHUBATHCS
B HECKOJILKO 3TanoB. B 6 kjacce B Hayane U3ydeHUs
TeMbl «lIloJIO)KUTENbHBIE M OTPULIATENIBHBIE YHCIIa»
BblACHsAETCsT moareMa «llenble uncna», B paMmkax
KOTOPOH 3HAKOMCTBO C OTPULIATEJIbHBIMHU YHCJIaMHU U
JNEeNCTBUSAMU c M10JIO’KUTEIIbHBIMU u
OTPUIIATEIBHBIMH YHUCIIAMH TPOUCXOAUT HA OCHOBE
COZIepKaTEIbHOIO MOJXO0Ja. OTO MO3BOJSAET Ha
JIOCTYITHOM  ypOBHE  IMO3HAaKOMHTH  yYaIlUXCs
MPaKTUYECKH CO BCEMH OCHOBHBIMU HOHSITHSIMH
TEMBbl, B TOM 4YHCJI€ U C IpaBWIaMH 3HAKOB MpHU
BBINIOJIHEHUU apudMeTHueckux aecreuil. Mzyuenue
pallMOHAJIBHBIX YMCEJI Ha 3TOM HE 3aKOHUYMTCS, a
OyJZeT NpoJoIKEHO B Kypce aiuredpnl 7 Kiacca, 4To
CTaHeT CIIEAYIOILIUM MIPOXOJIOM BCEX
MIPUHIIATTHATEHBIX BOIIPOCOB, TeM caMbIM
paszaenieHue TpPyAHOCTEH objerdaer BOCHPUSITHE
MmaTtepuaia, a  paclpelleJleHHe BO  BPEMEHHU
CcocoOCTBYET NPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.
[Ipu oOydeHHH pemIeHHI0 TEKCTOBBIX 3aj1a4d B 5—06
KJlaccax HCIOJB3YIOTCS apU(METHUYECKUE HPUEMBI
pelIeHHUs. TexcToBBIE 3amadyu, pemiaeMble IPH
oTpabOTKE BBIYMCIUTEIBHBIX HAaBBIKOB B 5—6
KJaccax, paccMaTpUBAIOTCS 3aJlayd  CJEAYIOLINX
BUJIOB: 3aJayd Ha JBWKEHHME, Ha 4YacTH, Ha
MOKYNKH, Ha paboTy U TPOU3BOAUTEIBHOCTH, Ha
MPOIEHTHI, Ha OTHOLIeHUs U mnponopuuu. Kpome
TOro, oOydaromuecsi 3HAaKOMSTCSI C TMpUEeMaMu
peuienus 3aaay rnepedbopoM BO3MOXKHBIX BapUaHTOB,
yudaTcsi pabotaTh ¢ MH(pOpMalueil, npeacTaBIeHHON
B (popMe TaOJIUI WIIK JHArpamMM.

B paboueii nporpamMmme IIPEAYCMOTPEHO
(opMupoBaHHE TIPONIEACBTUYCCKUX aITreOpandecKux
npejcTaBiieHud. bykBa  KaK CHMBOJI HEKOTOPOTO
Yyypciaa B 3aBUCUMOCTH  OT MaTeMaTH4YeCKOTO



KOHTEKCTa BBOJMTCS  NOCTENEHHO. byKBeHHas
CUMBOJIMKAa IIMPOKO MCIIOJB3YETCI MPEXKJIEe BCETro
JUTsL 3alIUCH OOIIMX YTBEPXKICHUN U MPEIIONKESHUH,
hopmymn, B YaCTHOCTHU JUIsL BBIUMCIICHUS
re€OMETPUYECKUX BEJIMYMH, B Ka4yecTBe
«3aMECTUTEJISD> YMCIIA.
B Kypce «MareMaTukn» 5—6 KJIaCCOB
peACcTaBJICeHa HarJisiIHAasi T€OMETPUsl, HallpaBJICHHAs
Ha pa3BUTHE oOpa3Horo MBIILICHUS,
MPOCTPAHCTBEHHOT'O BOOOpakeHwus,
U300pa3UTENILHBIX YMEHHW. DTO Ba)XHBIH JTal B
U3yYE€HUU T'€OMETPUHU, KOTOPBIM OCYIIECTBIISIETCA Ha
HarJIsiAHO-IIPAKTUYECKOM ypPOBHE, OIMpAaeTcs Ha
HarJsiIHO- OO0pa3HO€ MBIIUIEHUE OO0yYaroIuXxcs.
bosipmiass ponb OTBOAUTCS MPAKTHUYECKOU
JIEATEIbHOCTH, OIIBITY, ADKCIIEPUMEHTY,
MojeaupoBaHuio. O0yuaroniuecs 3HaKOMSITCS ©
reoMeTpUYEeCKUMU (PUTYypaMH Ha MIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEUIINMHU
KOH(UTYpalHUsIMU, ydaTcsl H300pakaTh UX Ha
HEJIMHOBAaHHOW HKJIeT4aToOu Oymare,
paccMaTpHuBarOT UX NpocTeine cBorMcTea. B
Mpoliecce U3yUYeHHUs HarJIsIIHOM TeOMEeTPUM 3HaHUS,
MOJIy4Y€HHBICOOYyUalOIMMHUCSI B HaYaJIbHOM
LIKOJIE, CUCTEMATU3UPYIOTCS



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo y4deOHOMY IUIaHy B 5—6 Kiaccax wu3ydaercs
UHTErpUPOBAHHBIM  mpenmer  «MaremaTuka», KOTOPBIM
BKJIIOYaeT apuMETHUYECKUH MaTrepuas ¢ HarjsgHYIo
FeOMETPHUI0, a TaKXKe IIPONEICBTUYCCKUE CBEICHUS U3
anreOphl, HJIEMEHThl JIOTUKHM W Hadajga OIHCATEeIbHOMI
CTaTUCTHUKH.

Y4eOHBINM TUIaH HA WU3y4YCHHE MaTeMaTUKH B 5—6 Kiaccax
OTBOJIUT HE MEHEe 5 y4eOHBIX YacOB B HEIECII0O B TEUCHHE
Ka)XJ1I0To roja ooydyenus, Bcero 340 y4ueOHBIX yacoB

COJEPKAHHUE YYEBHOI'O KYPCA (ITO T'OAAM OBYUYEHMUA)
5 kiacc

HartypaabHble yHciIa U HYJIb
HarypansHoe wuncmo. Psaa HarypanbHbIX 4wucern. Ywucio
0.M300paxkeHne  HaATypaJIbHBIX  YHCEeJI  TOYKaMHM  Ha
KOOPAMHATHOM (UMCIIOBOI) MPSIMOIA.
[To3unnonHast cucremMa cyucieHHs. Pumckas Hymepanus
KaK TpUMEp  HEMO3WIIMOHHOW  CHCTEMBI  CYHCJICHHSI.
JlecaTuuHas cucTeMa CUMCIICHUS.
CpaBHeHHE HaTypaJbHBIX YHCEJI, CPAaBHEHHE HATypaJbHBIX
yucea ¢ Hyiaem. CnocoObl cpaBHEHUS. Oxpyrienue
HAaTypaJIbHBIX YHCEIL.

Clo’)keHUe HATypaJIbHBIX 4YHCEJI; CBOWCTBO HYyJIS MpH
CIIO)KeHUU. BrlunTaHne Kak JIeCTBUE, 0OpaTHOE CIIOKEHUIO.
VMHOXKEHHE HAaTypalIbHBIX YHUCEII; CBOMCTBA HYJISI U IMHUIIBI
npu yMHOXKeHHU. JlenmeHue Kak JeiicTBue, oOOpaTHOeE
YMHOXEHHI0. KOMIOHEHTHI JIEUCTBUN, CBSI3b MEX]IYy HUMM.
ITposepka pe3yabTaTta apu(HMETHIECKOTO JEUCTBUSL.
IlepemecTutennbHOE W COdYETATEIILHOE CBOMCTBA (3aKOHBI)
CIIOKEHUSI W YMHOXCHHUS, paclpeIeTIUTEIbHOE CBOWCTBO
(3aKOH) YMHOKEHHUSI.

Hcnonb3oBanne OyKB I OOO3HAYEHHSI HEU3BECTHOTO



KOMIIOHEHTa MW 3allliCcH CBOMCTB apU(PMETUUYECKUX
JNEUCTBUU.

Jenurenu W KpaTHbIE 4YHCJIA, Pa3JIOKEHHE  Ha
MHOxuTenu. lIpocteie m cocraBHble uucna. [lpuznakm
neaxumocTtu Ha 2, 5, 10, 3,

9. JleneHHe ¢ OCTaTKOM.

CreneHp ¢ HaTypaJbHBIM ITOKa3aTeJIEM. 3allicCh YMuCJia B
BHUJIC CYMMBbI pa3psiAHBIX CJIaraeMbIX.

YuciioBoe BbIpakeHUE. BpIUMCIIEHHWE 3HAYEHWUM YHCJIOBBIX
BBIpaYKCHUIA; MOPSIAOK BBIIOJIHEHUS JIEUCTBUM.
Hcnonb30BaHue OpU BBIYUCIEHUSIX II€EPEMECTUTEIBHOTO U
COYETATEILHOIO CBOMCTB (3aKOHOB) CJIOKCHHSI U YMHOKCHUSI,
pacupeneauTeIbHOIO CBOMCTBA YMHOXKEHUS.

JApoon
IIpencraBienne o JApoOUM Kak CIIOCOOE 3amucu  YacTH

Benu4YuHbl.  OOBIKHOBEHHblE  JpobOu. [lpaBuiabHBIE WU
HenmpaBuJibHbIE Apobu. CwmemianHass ApoOb; MNpeicTaBICHUE
CMEIIaHHOW JpoOuM B BHJE HENpPaBWIbHON Jpodu U
BBIJICJICHHWE 11€JIOM YacTH YMClia U3 HENpPaBWIBLHON JIpoOu.
N3ob6paxkenue papobOeld ToYKaMHu Ha YHUCIOBOW MPSIMOIA.
OCHOBHOE CBOWMCTBO poOou. CokpartieHnue 1pooe.

I[IpuBenenue papobm Kk HOBOMYy 3HameHatento. CpaBHeHUE
JpoOeii.

CrnoxxeHrue W BbIUMTAHHE ApoOeil. YMHOXEHUE U JeJICHHUE
npobeit; B3auMHO-OOpaTHBIE npobu. HaxoxaeHwme wyactu
IEJI0TO U 1LICIOT0 IO €r0 YaCTH.

Hecstnunass 3anuch napooOeit. IlpenacraBieHue IeCATUIHOU
IpoOu B BUAE OOBIKHOBEHHOW. M300parkeHue eCITHUIHBIX
Jipobeil  ToukaMu Ha 4ucioBoil mnpsmoi. CpaBHeHHE
JIECATUYHBIX JPOOEH.

Apudmerndyeckue JASUCTBUS C JICCATUYHBIMH  JAPOOSMH.
OKpyTJIeHHUE ICCATUYHBIX APOOCH.

Pellenne TeKCTOBBIX 3aa4
Peurenue TEKCTOBBIX 3aaa4 apuPMEeTHICCKUM



crtocoooM. Penrenune nmorngeckux 3anad. Perrenue 3amau
nepedopom BCEX BO3MOXXHBIX BapUaHTOB.
Hcnonb3oBaHue rpu peuieHuu 3agad TabJIHUIl U CXEM.

Pemenwne 3agau, comeprkaliux 3aBUCHMOCTH, CBSI3bIBAIOIINC
BEJIMYUHBI: CKOpPOCTb, BpeEMH, paccTosiHUE; cHa,
KOJIMYECTBO, CTOUMOCThb. EAWHULBI H3MEpEeHUs: MAacCHhl,
oObeMa, IIEHBI; PACCTOSIHUS, BpPEeMEHHU, CKOpocTu. CBs3b
MEXy €IMHUIIAMH U3MEPEHUS KaXKIOU BEIIMUUHBI.

Pemenne ocHOBHBIX 3ajad Ha APOOU.

IIpencraBnenne NaHHBIX B BHJE TAOJMI], CTOJIOYATHIX

JiMarpamMm.

Harnsanas reomerpus
Harnsaeie nipencraBieHuss o ¢purypax Ha MIIOCKOCTH:
TOYKa, OpsMasi, OTPE30K, Jyd, YyroJj, JoMaHas,
MHOT'OYTOJIBHUK, OKPY>XHOCTb, Kpyr. ¥Yroi. IIpsamoii,
OCTpBIH, TYIION U pa3BEPHYTHIN YTJIbI.
JnrHa oOTpe3ka, METPUYECKHE €OUHULBLI JUIMHBL. JiinHa
JIOMaHOH, IIEpUMETP MHOroOyrojbHuka. MHM3mepeHnue wu
IIOCTPOEHUE YIJIOB C IIOMOUIBIO TPAHCIIOPTHUPA.
Harnsauaele npenacraBiieHust o (purypax Ha INIOCKOCTH:
MHOTOYT'OJIbHHK; NPsAMOYTOJIBHUK, KBaJpar;
TPEYTroJbHUK, O paBEHCTBE PUTYP.
HNzoOpaxenue ¢puryp, B TOM 4YHCIIE Ha KiIeTdaTou Oymare.
[TocTpoenue koH(pUTYpalTUi U3 YaCTEH TPSIMOM, OKPYKHOCTH
Ha HEJIMHOBAHHOW U KJeTyato Oymare. HMcmons3oBanue
CBOMCTB CTOPOH M YIJIOB MPAMOYIOJIbHMKA, KBaJIpaTa.
IInomans NPAMOYTOJIBHUKA 51 MHOI'OYT'OJIbHUKOB,
COCTABJICHHBIX M3 TMPsIMOYTOJIbHUKOB, B TOM uucie ¢uryp,
M300paXEeHHBIX Ha KieTdyaTod Oymare. EQWHUIIBI U3MepeHust
IUIOLLIAIH.
Harnsinabele npeactaBieHHss O MPOCTPAHCTBEHHBIX (PuUrypax:
NpsIMOYTOJIBHBIM  Mapajulesienunen, Kyo,

MHOTOTPaHHHUKH.



HN3o0paxkeHne NPOCTEUINIMX MHOTOTPAHHUKOB. Pa3BepTku
KyOa u rnapaJuiesienumea. Coznanue Mozeen
MHOTOTPaHHUKOB (M3 Oymaru, IpPOBOJIOKH, IUIACTHJIMHA U
ap.).

O0BeM NpSIMOYTOIBHOTO Mapasiesienuneia, kyoa. ETuHUIbI
n3MepeHus odorema.

6 KJ1acc

HarypanabHble ynciia
Apudpmernyeckue ASUCTBUSA C  MHOTO3HAYHBIMU
HaTypaJbHBIMUYHUCIAMU. YHUCIIOBBIE BBIPAXKEHUS,
MOPSIIOK ASUCTBUM, MCTIOIb30BaHNECKOOOK. Mcnonbs3oBanue

IIpu BbIYHUCJIICHUAXIICPCMCCTUTCIIBHOI'O
nCcoyeTaTrCiabHOIO CBOICTB CJIOXKCHUA
u YMHOXKCHUA, paClIpCaACINTCIbLHOTO

CBOMCTBA YMHOYCHUSL.
OxpyrieHreHaTypaJbHbIX YHCEIL.

Jlenutenu M KpaTHBIE YHCIIa; HAUOOJBIIUN OOIIHUNA JETUTEIh
U HauMeHblllee oOmiee KpaTtHoe. JlenruMocTh CymMMmBl U
Mpou3BecHUs. JlesleHre ¢ 0CTaTKOM.

Jpoou
OObIKHOBEHHast  IpoOb, OCHOBHOE  CBOWCTBO  JpoOwH,

cokparteHue apooeii. CpaBHEHHE U YIIOPSIOUYHUBAHUE JIPOOCH.
Pemenwne 3amay Ha HaX0XKACHUE YaCTH OT IIEJIOTO U [EJIOTO MO
ero vactu. JlpoOHOe  dYHCIO KakK pe3yiabTaT JeJICHUS.
[IpencraBnenue AeCATUYHONW IPOOW B BHUJAE OOBIKHOBEHHOM
JIPOOHM M BO3MO>KHOCTH MPEACTABIICHUSI OOBIKHOBEHHOM JIpOOH
B BHJE JecCATUYHOW. JlecsTuuHbie OpoOU U MeTpUdecKas
cucrema wmep. ApudMeTndeckue JICHUCTBUSI U YHUCIIOBBIE
BBIPAXKCHUS C OOBIKHOBEHHBIMU € JICCSITUIHBIMH JAPOOSIMHU.

OtHomieHue. JleaeHne B JaHHOM OTHOMICHHMH. Macira0,
nponopuus. [Ipumenenue nponopuuil Ipu pelIeHUU 3ajad.
[TonsaTne mponeHra. Beruucnenne npoueHTta OT BEJIMYUHBI U
BEJIMUMHBI II0 €€ TMpPOLEHTY. BrpIlpaxkeHne TMPOLEHTOB



ACCATUYHBIMHA ,Z[pO6$IMI/I. Pemenue 3aJa4 Ha IIPOLICHTHI.
Bmpa){ceHHe OTHOLICHUS BCJIMYHWH B IIPOLCHTAX.

[onoxuTeILHBIE U OTPULIATEIbHbIE YHCJIA
[lonmoxxurenbHble U OTpULIATEbHBIC yKcia. llenple uywmcna.
Mopaynbs 4ucia, TreoMeTpudeckass HHTEpPHpEeTalus MOJIYs
qucia. M3o0pakeHue dYucell Ha KOOPAMHATHOW MPSIMOH.
Yucnosele MPOMEXKYTKHU. CpaBHeHUe qucell.
ApudmeTnueckue  ACUCTBUS C  IIOJIOKUTEIBHBIMHU U
OTPULIATEIbHBIMU YHCIAMM.

[IpssmoyrosnipHast cuctemMa  KOOpPAMHAT HA  IUIOCKOCTH.
Koopaunatel TOUKM Ha TUIOCKOCTH, a0ciucca W OpAUHATA.
[Toctpoenue Touek u puryp Ha
KOOPJIMHATHOU
IJIOCKOCTH.

bykBeHHbIE BBIpaKeHUS

IIpumeHenue OyKB IS 3alIMCH MAaTEeMaTHYECKHUX BBIPAXKECHUU
u npemioxkeHuil. CBoiicTBa apudMETHUECKUX J€HCTBHUM.
BykBeHHbIE  BBIpa)X€HUsSI MW  YHCJIOBBIE  IOJCTAaHOBKH.
BykBeHHbIe paBeHCTBa, HaxOXJIEeHHE HEU3BECTHOTO
KOoMNoHeHTa. Popmynsl; GOpMyIIbl IEepUMETpa U IUIOMIAIU
NpsIMOYTOJIbHHUKA, KBajpaTa, oObeMa Iapajuiesienunena |
KyoOa.

Pemrenne TeKcTOBBIX 3a7a4

Peurenue TEKCTOBBIX 3aga4 apupMeTHICCKUM
crmocooomM. Penienue jgormuyeckux 3amaad. Pemienue 3agau
nepedopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemrenue 3agay, coaeprkalimx 3aBUCUMOCTH, CBSI3BIBAIOIIMX
BEJIMYUHBI: CKOPOCTBH, BpEMs, paccTosiHHE; IecHa,
KOJIMYECTBO, CTOUMOCTB; IPOU3BOJIUTEIBHOCTD, BpeMsi, 00beM
pab6otel. EauHuIBI W3MeEepeHUs: MaccHhl, CTOUMOCTH;,
paccTosiHus, BPEMEHH, CKOpPOCTU. CBSI3b MEXKAY €IMHUIIAMU
U3MEPEHUS KaXKI0W BEJIUYMUHBI.

Pemenue 3ajad4, CBSI3aHHBIX C OTHOIIICHHUEM,
MPONOPIUOHATIBHOCTBIO BEJIMUUH, MNPOLECHTAMU; PEIICHUE



OCHOBHBIX 3aJa4 Ha JApoOu © npoueHTbl. OuneHka u
NIPUKHUJIKA, OKpYTJICHUE pesynbtara. CocTaBieHUE
OyKBEHHBIX BBIpa)KEHHI MO YCJIOBHIO 3a1auu. [IpeacraBienue
JTAaHHBIX C TOMOIIbI0 Tabmuu u auarpamm. Crondyarbie
JyarpaMMbl: YT€HME M IIOCTpoeHHEe. UYUTeHue KpyTrOBBIX
JuarpamMm.

Harasanasi reomerpust
Harnsauaeie nipencraBineHuss o ¢Gurypax Ha IJIOCKOCTH:
TOYKa, HOpsiMasi, OTPE30K, JIy4d, YyroJj, JomaHas,
MHOT'OYT'OJIBHUK, 4EeTBhIPEXYTOJIbHUK, TPEYTroJbHUK,
OKPY>XHOCTb, KpPYT.
BzaumHoe pacnosio’keHue ABYyX HPSAMbIX Ha IJIOCKOCTH,
napajuieJibHbI€ NOpsIMble, NEPHEHIUKYJISIPHBIE MpPsIMbIC.
N3mepenue paccTosiHUN: MEXAy ABYMsI TOYKaMH, OT
TOYKM A0 OpsMOM; JJIMHA MapuipyTa Ha KBaJIpaTHOU
CETKE.
HN3mepeHne U mOCTPOEHUE YIJIOB € MOMOIIBIO TPAaHCHOPTHUPA.
Buapel TpeyrojbHUKOB: OCTPOYTOJBHBIM, NPAMOYTOJIBHBIN,
TYTIOYTOJIbHBIN; paBHOOEIPEHHBIH, PaBHOCTOPOHHMI.
YeTbIpexyrojibHUK, pUMEPBHI YEThIPEXYTOJIbHUKOB.
[IpssMOyrosibHUK, KBaJpaT: HCIIOJIb30BaHHUE CBOWCTB CTOPOH,
yIJI0B, nuaronaneil. zob6paxenue reomeTpuyeckux Guryp Ha
HEJIWHOBAaHHOMW OyMare ¢  HMCHOJb30BaHUEM  ITUPKYJIS,
JIMHEUKH, YrOJIbHHWKa, TpaHcnoptupa. IlocTtpoeHuss Ha
KJeT4yaToi Gymare.
Ilepumerp  MHoOroyrossHuka. IloHsTne  miomanu
burypsr; €IMHUILIbI U3MEPEHUSA TUJTOILIAIH.
I[TpubmmxkeHHoe wu3MepeHue 1omaau GQuryp, B TOM
YHUCJIE Ha KBAJApPaTHOMU CETKE.



ITpubnu>keHHOE U3MEpPEeHHe IJIUHBI OKPY>KHOCTH,
mromaau kpyra. CuMMeTpusi: NEeHTpalbHas, OceBas
U 3epKajibHasi CUMMETPHH.
[TocTpoeHre CUMMETPUYHBIX QUTY P .
Harnsimabie mpeacTtaBiaeHUsT O MPOCTPAHCTBEHHBIX (HUTypax:
nmapajuieyienurie]], Kyo, nmpu3Ma, mupaMujia, KOHyC, HUIUH/IP,
map wu cdepa. M3o00pakeHHEe IPOCTPAHCTBEHHBIX (QHUTYP.
[Ipumepsl pa3BepTOK MHOTOTPAaHHUKOB, IIUJIWHIpPAa U KOHYCA.
Coznanue mojene MpocTpaHCTBEHHBIX ¢uryp (u3 Oymaru,
MPOBOJIOKH, IUTACTUJIMHA | AP.).
I[Houstue oobema; eUHUIIBI U3MEpPeHUsT oOoObema. O0beM
OPsSIMOYTOJIBHOTO MapajuleJieruIe/ia, Kyoa.

IDJAHMPYEMBIE TIPEAMETHBIE  PE3VJIBTATBI OCBOEHUA
PABOYEN ITPOT'PAMMBI KYPCA (TIO TOJAM OBYUYEHNS)

OcBoenue yuyebHOro kypca «MaremaTtuka» B 5—6 kiaccax
OCHOBHOM IIIKOJBI JIOJDKHO oOOecneunBaTh JOCTHKEHUE
CIIeAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

5 KJIace

Yucaa U BbIYUCICHUSA
1. [MornMaTe ¥ mpaBUIILHO yNOTPEOISATH TEPMUHBI,
CBsI3aHHBIC C HATypaJIbHBIMH YHUCJIaMU, OOBIKHOBEHHBIMU
U JECATUYHBIMU APOOSIMHU.
2. CpaBHUBaTh HW YHOOPSIOYNBATH HATypaJbHBIC
qucna, CpaBHUBATh B MpOCTEUITUX clyyasix
OOBIKHOBEHHBIE IPOOH, IECITUYHBIE IPOOH.
3. CooTHOCHUTH TOYKY Ha KOOPJAUHATHOM
(uucoBOM) MPSIMOIM C COOTBETCTBYIOIIUM €1l YHUCIOM M
n300pakaTh  HATypaJibHbIE  YHCJIa  TOYKaMH  Ha
KOOPAUHATHOM (UUCIIOBOM) MPSIMOIA.
4. BeimonHATe  apudmMeTHyecKkue IeHCTBUSA c
HATypaJbHbIMU YHCJIAMH, C OOBIKHOBEHHBIMU APOOSIMU
B MPOCTEUIINX CIIydasiX.



5. BbeImonHATE OPOBEPKY, TMPUKUIAKY pel3yjbTaTa
BBIYMCJICHU.

6. OxpyriaTh HaTypajlbHBIE YHCIIA.

Pelenne TeKCcTOBBIX 33724
1. Pemrath TE€KCTOBBIC 3aJa9 apUPMETUUECKUM CIIOCOOOM
U C MOMOIIBI0 OPraHU30BAaHHOTO KOHEYHOTO mepedopa
BCEX BO3MOXKHBIX BapUAHTOB.
2.Pemratp  3apmaum, cojeplkalide  3aBHCUMOCTH,
CBSI3BIBAIOIINC BCJIMYHUHBI: CKOPOCTb, Bpewmsl,
paccrosiHuEe; IIeHa, KOJIMYECTBO, CTOUMOCTb.
3.cnionb3oBaTh KpaTKUE  3allMCH, CXEMbI, TaOJIUIIbI,
0003HaUYCHHS TIPU PEIICHUH 3ajad.
4.1Tonp30BaTbCsI OCHOBHBIMHM CJIMHUIIAMH WU3MEPCHHS:
IIEHbI, MAacCChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH;
BBIpQXKaTh OJJHU €AUHUIIBI BEJIUYUHBI Yepe3 IApyTrue.
5.3Bnekarh, aHAIU3UPOBATh, OIEHUBATH WH(pOpPMAIIUIO,
MpEJICTaBICHHYIO B TaOJIMIle, Ha CTOJIOYATON IuarpaMmme,
UHTEPIIPETUPOBATH MpeCTaBJICHHBIC JaHHEBIE,
HUCTOJIL30BaTh JaHHBICTIPU PEIISHUMN 3aj1ad.

HarusaHnas reomerpust

1. Tlonp30BaTbCcsl IEOMETPUUYECKMMM MOHATUSIMU: TOYKA,
npsimMasi, OTPE30K, Iyd, yYTOII, MHOTI'OYT'OJIbHUK,
OKPY>KHOCTb, KPYT.

2. IlpuBoauTh mpuUMepbl OOBEKTOB OKPY>KAIOIIETOo MUpA,
UMEIONNX (POPMYy H3YyUECHHBIX T€OMETPHUYECKUX (puryp.

3. Hcmonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIAMU:
BEpIIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpIINHA,
CTOpPOHA, AUArOHalb; C OKPYKHOCTBIO: pajinycC, THAMETD,
IICHTD.

4. V3obOpakaTh HW3y4YEeHHBIE TeoMeTpudeckue (Urypsl Ha
HEJIMHOBAHHOM U KJeT4aToil OyMare ¢ IMOMOIIbIO LIUPKYJIS
U JIMHEHKHU.

5. HaxomuTh JJWHBI  OTPE3KOB  HEMOCPEIACTBEHHBIM



W3MEpPEHUEM C TOMOIIBIO JMHEUKH, CTPOHUTH OTPE3KH
3aJIaHHOW  JYIMHBI; CTPOUTH OKPYXHOCTHb  3aJaHHOT'O
panuyca.

6. Mcromp3oBaTh CBOWCTBA CTOPOH HW  YIJIOB
OpsIMOYTOJIbHUKA, KBaJpaTra JJIsI WX OOCTPOCHUS,
BBIYHMCJICHHUS IJIOMIAIA U IEpUMETpa.

7. BpraucnaTh mTepUMETp W IUIOHIaAb KBajpara,
OPsSIMOYTOJILHUKA, duryp, COCTaBJICHHBIX U3
OPsSIMOYTOJILHUKOB, B TOM qucie duryp,
M300paKCHHBIX Ha KJIeT4aTOl Oymare.

8. Ilonp30BaThCsi OCHOBHBIMHU METPUYCCKHUMH CIUHUIIAMU
W3MEPEHUsI JUTMHBI, TUIONIAIA; BBIpAKATh OJHU CIUHHIIBI
BEJIMYMHBI 4Yepe3 Apyrue.

9. Pacno3naBath rapa’suIeICIHIIe/I,
KyO, HCIIOJIB30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, H3MEPEHHUS; HAXOIUTHU3MEPCHUSI
napaJsuJiesenuresia, Kyoa.

10. Beraucnsite o6bemMm KyOa,
napayuieJICnune/ia no  3aJaHHBIM U3MEPCHHUSIM,
NOJIL30BAaThCSI €AUHHUIIAMU U3MEpPEHUsl 00bema.

11. Pemmarte Hec0XXHBIE 3a1a9n
Ha I/IBMCpeHI/Ie l"eOMeTpI/ItIeCKI/IXBGJ'II/ILII/IH B
HpaKTHqCCKHX CI/ITyaIII/ISIX.
6 KJIacc

Yucsia 1 BbIYUCICHUSA

1. 3HaTh W TIOHUMaTh TEPMHUHBI, CBSI3aHHBIE C
pa3IMYHBIMU BUJIAMHM YHUCEJI U CIIOCOOAMHU MX 3aIliCH,
MEPEXOIUTh (€CIAMU 3TO BO3MOXKHO) OT OJHOH (POpMBI
3aIlMCHU YHUCJIa K APYTOi.

2. CpaBHHBATh U yNOPSAAOYUBATEH LEJble YHUCHA,
OOBIKHOBEHHBIE M JECSITUYHBIE IPOOH, CpPaBHUBATH
YHCJIa OJTHOTO M PAa3HBIX 3HAKOB.

3. BeInoHATE, couyeTass yCTHbIE U IHUCHbMEHHBIC



MpUEMBbI, apu(MeTHUECKHE AJEUCTBUS C HATYpPaIbHBIMU
u LEeJIBIMH  YHUCJIaMU, OOBIKHOBEHHBIMH  H
JNECATUYHBIMU  JpOOSIMH,  IIOJIOKUTEIIBHBIMHU U
OTPULATEIIbHBIMU YHCIIAMM.

4. Beraucisars 3HA4YCHUs YUCJIOBBIX
BBIDA)KEHUM, BBIIIOJHATE I[PUKHUIAKY W OLICHKY
pe3yabTarTa BbIYMCJICHU; BBIIIOJIHATH
npeoOpa3oBaHUsl  YHUCIOBBIX  BBIPpAKEHUNW  Ha
OCHOBE CBOMCTBAapU(PMETHUECKHUX JICHCTBHIA.

5. CoOOTHOCUTH TOUKY HAa KOOPAWHATHOM MHPSMOU C
COOTBETCTBYIOIIUM €M 4YHMCIOM M HM300pa)kaTh 4ucia
TOYKaMM Ha KOOPAMHATHOM NPsIMOMW, HaAXOJUTh
MOZyJIb 4HCJIA.

6. COOTHOCUTH TOYKH B MNPSMOYTOJIBHONH CHCTEME
KOOPAWHAT C KOOPJAUHATAMU 3TOU TOUKH.

7. OxpyrisaTh 1eNble Yucia U JeCATUYHbIE ApoOu,
HaXOJWUThb MPUOIMKEHUST YUCEII.

YucioBble U OYKBEHHbIE BbIPA:KEHHS
1. I[MoruMaTts U ynoTpeOsiTh TEPMHUHBI, CBSI3aHHBIC
C 3aIlUChI0 CTEMEHHU YMClia, HAaXOJUTh KBaJpaT U KyO
YHCJIa, BBIUYUCIISTh 3HAUYEHHUS YHUCIIOBBIX BBIPAKEHUH,
COJIepIKaIlUX CTEIECHH.
2. ITonp30oBaThCs MMpU3HAKaAMH JICTUMOCTH,
packiadpiBaTh HaTypaldbHBIE UYHCIIa Ha IPOCTHIE
MHO>KHUTEJH.
3. IMonw3oBaThCs MacmTadom, COCTaBIISTh
MPOTIOPIIUU M OTHOIIEeHUs. M croims30BaTh OYKBBI JJIsI
0o0O3HaUeHHUsT YHCENl TIPU 3aIllUCH MaTeMaTHYEeCKHUX
BBIPXKCHUM, COCTABJIATH OYKBEHHBIC BBIPAKCHUS H
bopmybl, HaXOJIUTh 3HAYCHUS OYKBEHHBIX
BBIPAKCHUI, OCYIIIECTBIISISI HEOOXOIUMBIC
ITOJICTAHOBKH W MPEOOpPa30BaHMUSI.

4, Haxonute HEU3BECTHBIU KOMIOOHEHT



paBeHCTBA.

Pelnenne TeKCcTOBBIX 33724
1. PCIJ_IaTb MHOT'OIIIaroBbIC TCKCTOBBIC 3aa4Yn
apu(PMETHYECKUM CIIOCOOOM.
2. Pemars 3a/1a4u, CBsI3aHHBIE C
OTHOIIICHHUEM, MMPONOPIIUOHATIBHOCTBIO BEJIMYHH,
pOoLEHTaMU; peUIaTh TPpU

CHOBHBIE 33J1a4y Ha APOOU U TIPOIEHTHI.

3. Pemate 3amaum, copepikamue 3aBUCHUMOCTH,
CBSI3bIBAIOLIME BEJIMYUHBIL: CKOPOCTBb, BpeMs,
paccrosiHue, IICHA, KOJIMYECTBO, CTOUMOCTB;
OPOU3BOAUTEIILHOCTD, BpeMsH, o0bema paboTsl,
HUCIIOB3ysl  apudMeTHUYSCKUE  JICHCTBUS,  OIICHKY,
OPUKHUJIKY; TI0JIb30BAaThbCS  €JIMHHULAMH  H3MEPEHUS
COOTBETCTBYIOLINX BEJIUYUH.

4. CocraBnsaTh OyKBEHHBIE€ BBIPAXXEHUS IO YCJIOBHUIO
3aJla4vyu.
5. N3Bnekate uWH(pOpMAIMIO, IPEICTABICHHYIO B

TabnuIaX, Ha JIMHEWHOM, CcTONOYaTOW WU KPYTroBOM
arpamMmax, WHTEPOPETUPOBATH  IPEACTABICHHbBIC
JITaHHBIE; UCMOJIb30BaThIaHHBIE TIPU PEIICHUH 3a]1ad.

6. IIpencraBnsate uHpOpMAUIO C  MTOMOUIBIO
TaOIUIl, IMHEWHOU U CTOJI0YaTON JUarpamm.

Harnsgnast reomerpust

1.IlpuBoauTh mpUMeEpbl OOBEKTOB OKPY KAIOIIETO MHpA,
umeromux GopMy H3yUYEHHBIX T€OMETPUUYECKUX TIIOCKUX
U TNOPOCTPAHCTBEHHBIX (UTYp, NOPUMEPBI PABHBIX U
CUMMETPUYHBIX (PUTYP.

2.306paxxaTb ¢ NOMOLIBIO  LHUPKYJIs, JIMHEHKH,
TpaHCIIOPTHPA HAa HEJIWHOBAHHOW W KJIETYATOW Oymare
U3y4€HHbIE IUIOCKME TI€OMETpUYecKue (urypsl u
KOH(pUTYpalluu, CUMMETPUYHBIE (PUTYPHI.

3.Ilonp30BaTLCS TCOMCTPUICCKUMU IIOHATUSAMM :



paBEHCTBO ¢duryp, CUMMETpHUS; HCII0JIb30BaTh
TEPMUHOJIOTUIO, CBSI3aHHYIO C CHMMETpHEH: OCh
CUMMETPUH, LICHTP CUMMETPUHU.

4. HaxoauTh BEJIUYUHBI YTJIOB U3MEPEHUEM C IMOMOIIBIO
TpaHCIIOPTHUPA, CTPOUTH YIJIbI 3aJaHHON BEJIUYHHBI,
MOJIb30BaThCs IPU PEHICHUHM 3a7ad TIpagyCHOM Mepoit
YIJIOB; pacHo3HaBaTh Ha YepTekax OCTPBIA, MNPSIMOI,
pa3BEpPHYTHII U TYNOW YIJIbI.

5. Beruucnsro JUTUHY JIOMaHOM, MEpUMETP
MHOTOYTOJIbHUKA, MOJb30BAThCA €AUHUIIAMU HW3MEPEHUS
JUTMHBI, BBIpAXXaTh OJIHU E€IWHUIIBI W3MEPEHUS JIJIUHBI
yepes Apyrue.

6. HaxomauTh, MCIONB3ysl YEPTEXKHbIE UHCTPYMEHTHI,
paccTosiHUS: MEXYy IABYMsI TOYKAaMH, OT TOYKH JI0
OpsIMOU, JUTMHY ITyTHU Ha KBaJApPaTHON CETKe.

7. Beruucnsare momans  uryp,
COCTaBJICHHBIX U3 IIPSIMOYTOJIBHUKOB, HCIOJb30BaTh
pa30buenue Ha OpsIMOYTOJIBHUKHM, HA PaBHBIC
urypsl, JOCTpanBaHUE 10 OpsIMOYTOJIBHUKA;
[I0JIb30BATHCSI OCHOBHBIMM €IMHHUIIAMH U3MEPECHUS
IUIOIIAJM; BbIpaXkaTb OJIHU €IUHMUIBI HU3MEPEHUs
IIolmanu 4epes3 apyrue.Pacnmo3zHaBarth Ha MOJCHIAX U
U300pa’keHUSIX nupamMuny, KOHYC, HAJIWHAP,
HUCTIONB30BaTh TEPMUHOJIOTHUIO: BEpIIMHA, pedpo, rpaHb,
OCHOBaHUE, pa3BepTKa.

8. MI300paxkath Ha Kier4yaTol Oymare mnpsMOyroJbHBIN
NapajuIeIICIUIIC .

9. Berauciasare o0bem NPsIMOYTOJIBHOT O
napajuiesenunena, Kyoa,



NOJB30BAaThCsI OCHOBHBIMHM €JIMHUIIAMU W3MEPEHUS
o6beMa;BhIpaXkaTh OJHU €IUHHUIBI U3MEPEHUsI 0ObeMa
yepes Apyrue.

10. Pemate Hec0KHBIE 3aa4u HA
HaXO0XJI€HUE T€OMETPUUECKHUX BEJTUUNH B
MPaKTUYECKUX CHUTyalUsIX.



TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (IIO 'OJJAM OBYYEHMUA)

5 kaace (170 4)
Ha3zBanue DJIeKTPOHHbIE
pa3aena OcHoBHOe cojepkaHue OcHOBHBIE BH/IBI (uudpoBbie
(TembI) NeATeIbHOCTH o0pa3oBaTe/ibH
Kypca o0yuarumuxcst blepecypchbl)
(umciio
4acoB)




HarypaibH
pleyHcIIa.
JlelicTBUSA ¢
HATYPAJIbHbI
MHYHCIAMHA
(43 u)

Hecsarnunas
CHCTEM
a
CUHMCJICHHS. Psan
HaTypaabHBIX
qucell.

Harypanbueiii psan. Hucno
0. HarypaneHble ymuciia Ha
KOOPJIMHATHOM

OpsIMOMU.
CpaBHeHue,

OKpYTIJIEH
HEeHATypaJIbHBIX YHCEIL.

Apudmernueckue
JIeNCTBUS CHATypajJIbHBIMU
YHUCJIAMHU.
ColicTBa HyJId IpHU
CIIO’)KCHHH N YMHOKEHHH,
CBOMCTBA €AUHUILIBITIPU
YMHO>KEHHH.
IlepemecturenbHOE

YurTarhb, 3alHUChIBATD,
CPABHUBATH HaTypaJibHbIC
qucia; npeajaraThb u
o0CcyK1aTh

cnocoo

bIYIIOPSIOYUBAHUS YUCEIL.
HN300paxarsb

KOOPAWHATHYIO IPSIMYIO,
oTMedYaThb 4YlCJia TOYKaMH Ha

KOOPJIMHATHOM

PSIMOU, HaXOAUTh
KOOPAWHATHI TOYKH.
HccaenoBarhb

CBOMCT

Ba HaTypaJIbHOIO psiaa, uncen 0

nu 1 mnpm ciroxeHnun WU
YMHOEHUM.
Hcnoab3oBarsb

NpaBHJI
o

OKPYTJICHUS HATypaIbHBIX




codeTaTelIbHOS
CBOIiCTBa
CIIOKCHUS W
YMHOKEHUS,
pacnpeeuTeIbHOe
CBOMCTBO
YMHOKECHHUSI.

Jlemutenrmn W KpaTHBIC
4Hclia, pa3lioKEHUE Yucia
Ha MHOXUTenu. Jlenenue

C

yucell. BoInoJHATH
apugmerunyec
KHeJelCTBUS C HATYPAITbHBIMU
YUCIIaMU, BBIYMCJISATH
3HAYEHHS YUCITOBBIX
BBIPAKCHUI CO CKOOKaMH U 0e3
CKOOOK.
3anucsIBaTh MPOU3BCIACHUC B
BUJICCTEIICHH, YHUTATh
CTEIIeHH,
HCIO0JIb30BATh
TEPMHUHOJIOTHIO
(ocHOBaHUeE, NTOKAa3aTENb),




ocratkoM. IIpocteie u
COCTaBHBbIE yHcia.
[Ipu3Haku neauMocTH Ha
2, 5,10, 3, 9.

CrernieHb C HaTypaJbHBIM
[MOKa3aTeJIEM.

BBIYHCJIATH 3HAYECHUSA
crereHe. BeImoJHATh
NPUKHAKY U OLEHKY
3HAYEHHUH YHCJIOBBIX
BBIpAYKCHUIM,
npeajiaratb U NIPUMeHATH

NpUEeMbINIPOBEePKH
BBIYHCIICHUU.

Hcnoab3oBarh npu
BbIYHCJIEHUSAX
IIEPEMECTUTEIBLHOE 51
COYETaTEIbHOE CBOMCTBa
CJIO’KEHUSI 51 YMHOXKEHUS,
pacnpenenuTeIbHOE

CBOWCTB
0 YMHOXKECHHUS; (POPMYJIHPOBATH
HIIPUMECHATH

npaBuJI
a
npeoOpa3oBaHUs

YHUCJIOBBI




X
BBIpA)KCHUM Ha OCHOBE
CBOMCTB apupMETHIECKUX
JEUCTBUM.




Yucnosele
BBIpaXXECHU
SI; TIOPSJIOK JICUCTBUM.

Penienue TEKCTOBBIX
3amaq Ha BCC

apupMEeTHIECK
ue IOeHUCTBUS, Ha

ABUKCHHUC U ITOKYIIKHU

HccaegoBarhb
YHCJIIOBBIE3aKOHOMEPHOCTH,
BbBIIBUI'aTh H

000CHOBBIBAThH TUIIOTE3bI,

dopmyaupoBaTh 00001IEHUST U

BBIBOJBITIO pe3yJibTaTam
MPOBEJICHHOTO

HCCIIEI0OBaHMS.

DopmyIMpoBaTh
onpeaejeHUs JICITUTEIIS U
KpPaTHOTO,HAa3bIBATh JICJIUTEIIN U
KpaTHBIC YUCJIa;pacno3HaBaTh
MMPOCTHIE U COCTaBHBICUUCIIA;
¢opmyIupoBaTHL U NPUMEHATH
NMPU3HAKH JIETUMOCTH Ha 2, 3, 5,
9, 10;mpuMEeHATH AJITOPUTM

pa3oKeHUs I yrcia

Ha MPOCTHIC

MHOKHUTEJIH; HAX0AUTh

OCTaTKH OT  JeJeHUs
HHEMOJHOE YacTHOE.

PacnnoznaBsarthb HUCTUHHBIC u

JJIeKTPOH
HBI €
(ungposbl
e
oOpa3oBare
Jb Hble

pecypchl)




JIOKHBIC BbICKAa3blBaHUsA o

HaTypajbHbIX 4HCIIax,
NPUBOAUTH NpUMepbI u
KOHTPIIPUMEPHI,

CTPOUTH

BbICKA3bIBAHUS W  OTPHUIIAHUS
BBICKA3bIBAaHUU O
CBOMCTBaAxX
HATypaJbHBIX YHCEII.
KouncrpyupoBarhb
MaTeMaTHu4iec
KHe TPeJIOKeHUsI C TOMOIIBI0
CBSI30K «H,
KU, «ECIIH..., TO...».
Pemiatn TEKCTOBBIC
3aJ1a4M
apupMeTH4eCcKumM
crnocoOom,
HCI0JIL30BAThH 3aBHCHUMOCTH
MEXIy BeJIWYUHAMH (CKOPOCTH,
BpeMms, paccTosiHuE; IeHa,
KOJIMYECTBO, CTOMMOCTh U JAp. ):




aHalWU3UPOBAT HBH
OCMBIC/INBAThH TEKCT
3a7a4u,




nepedopmMyJIMpoBaThH

yCIIOBU
e, M3BJIeKaTh HEOOXOaUMBbIE
JTaHHbIE, YCTAaHABJIMBATH

3aBUCUMOCTH MEKJy BEIWYHNHAMU,
CTPOMTH JIOTMYECKYIO  LIENOYKY
paccyXIeHUil.
MopeaupoBaTb XOJA PpELICHUS
3aJa4yd C TIOMOIIbBIO PHUCYHKAa,
CXEMBI, TaOJINIILL.
IIpusoauTs, pa3oupars,
OLICHUBATH Pa3JINYHbIC PEIICHUS,
3alliCA  PEIIeHUM  TEKCTOBBIX
3a/1ad4.
Kpurnuecku oneHuBaTh
MOJIyYEeHHBIN pe3yJIbTarT,
OCyLIeCTBJIATH
CaMOKOHTPOJIb,
IIPOBEPsSIST OTBET
HAaCOOTBETCTBUE
YCJIOBHIO,




HAXOAHUTh OIIMOKU.
Pemarhb 3a/1a4i ¢ HOMOIIBIO
rnepedopaBcex BO3MOXKHBIX
BapHUaHTOB.
3HAKOMHUTBLCH C

ucropuei

pa3BUTHS
apudMETHKHU




Ha3zpanue
pasaena
(Tembl)
Kypca
(4ucio
4acoB)

OcHoBHoOe copep:xaHue

OCHOBHbBIE BH/IbI
JeATeJIbHOCTH
00y4Jaroumuxcs

DJIEeKTPOHHBIE
(uudposbie

o0pa3oBareJib
HbIE pecypchbl)




Harasspnas
reoMeTpus.
JIuHUHM HaA
IJIOCKOCTH
(12u)

Touka, npsMasi, OTPE30K,
ay4d. Jlomanas. smepenune

JUTUHBI OTpe3Ka,
METPUYECK
W€ E€AUHHULBI H3MEpPEeHUs

JUTUHBL.
KpYT.
IIpakTrueckas

OKpy>XHOCTb U

paboTta
«ITocTpoenue y3opa wu3

OKPYKHOCTEN».

VYron. Ilpamoun, ocTpsii,
TYHOU U pPa3BEPHYTBIH

YTIJIBL. Nsmepenue
YTJIOB.
[TpakTuueckas pabora

«IToctpoenue yriaos»

Pacno3naBar, Ha uepTexax,
pUCYHKaXx, ONUCHLIBATD,

HCIT0JIb3
ysi TEPMHUHOJIOTHIO, u
n3o0paxaThb C IIOMOIIILIO
YEePTEIKHBIX WHCTPYMEHTOB:
TOYKY, TNPSIMYIO, OTpPE30K, Jyd,

yroJj, J0MaHyl0, OKPY>KHOCTb.

Pacno3naBars, NMPUBOIUTH
npuMepbl O0OBEKTOB PEaIbHOTO
MHpa, MMEIOIINX bopmy

M3YUYEeHHBIX (GUTYp, OIEHHBATH UX
JINHEUHBIE pa3MEpBHI.
Hcnoab3oBarh TUHEHKY U
TPAHCHOPTUP KAaK UHCTPYMEHTHI
JUISL TIOCTPOCHUSI U UBMEPEHMUSL:
U3MEePATH JJIUHY OTpE3Ka,
BEJIMYHUHY YIJIa; CTPOUTH
OTPE30K 3aJITaHHOU JIJIUHBI, YTOJI,
3aJaHHON BEIIMYHHEI,
OTKJIAABIBATH LIUPKYJIEM
paBHBIE OTPE3KU, CTPOUTH




OKpY’KHOCTb 3aJJaHHOT'O pajuyca.
H3o00paxkaTs KOHPUTYpaTUU
reoOMEeTPpUYECKUX (PUTYPHU3
OTPE3KOB, OKPYKHOCTEU, UX
4acTeu Ha HEJIMHOBAHHOU U
KjeTyaToiOymare; npeaiararhb,
ONHUCHIBATH U 00CYXK1ATh
Crnoco0Obl, AJrOPUTMBbI

MOCTPOCHMUSI.

Pacno3naBar, M
u300paxaTh
HaHEITWHOBAHHOM

U KJIeT4aTou Oymare




MPsSIMOM, OCTPBIN, TYIIOMU,
pa3BEPHYTHIN YTIIBI;
CPAaBHUBATH YTJIBL.
BeruncasTe  IJIHAHBI
OTPE3KOB,
JIOMaHBbIX.
ITonuMaTh M HCHOJIB30BATH
NnpupelnieHny 3a1a4
3aBHCHMMOCTH MEXIYy€EIMHULIAMU
METPHUYECKOU CUCTEMBI MEP;
3HAKOMHUTBCH c
HEMETPUUYECKUMHU
CHUCTEMaMHU Mep; BbIPAKATh
JUIMHY BPa3JIMYHBIX
€IMHUIIaX
U3MEpPEHUSI.
HccaenoBarsn durypst
HKOH(UTrypaumu,
HCTIOJIBb3YsI IU(PPOBBIE PECYPCHI




OOBIKHOBEHH
pie 1poou (48
)

Jpo6w. IlpaBunbHBIE WU
HEIMpaBUJIbHBIC

poou.
OcHOBHOE CBOMCTBO

npoou. CpaBHeHHUE ApOOECii.
CrnoxeHue ¢ BBIUUTAHUE

OOBIKHOBCHHBIX  JpOOCH.
CwMmeniaHHas J1IpOOk.
VYMHOXEHUE U JEJICHUE
OOBIKHOBEHHBIX

npobe
11;B3aMMHO-00paTHbIE

poou.
Pemenne TEKCTOBBIX

3aJ1a4, CoJIeprKaIfX
Ipoow.
OcCHOBHBIE  3a7a4yd  Ha

poOH.

I[Ipumenenue OykB
JUIsI3aluCcHu
MaTeMaTH4decK

WX BBIPAXKCHUU U

MoaeaupoBaTh B rpad)MuecKoiu,
npeaMeTHON popme, ¢ TOMOIIBIO
KOMITbIOTEpa TOHSITHS u
CBOIICTBA, CBSI3aHHBIC c
OOBIKHOBEHHOM JIPOOBIO.
YuraTh U 3aNUCHIBATD,
CpaBHUBATHh OOBLIKHOBEHHbIE
apoow,
npeaiararThb,
000CHOBBIBATH U 00CYXKIATh
€Ioco0bl YIopsI0UYNBaHUS
Jpo0oei.
HN3o0paxarTsh
OOBIKHOBCHHBIC
IpOoOUTOYKAMHU Ha

KOOPAWHATHOU IIPSIMOU;

HCNO0JIb30BATh
KOOPJAMHATHYIO
NpsIMYIO JJI1 CpaBHEHUSI ApOOEH.
DopMyIMpPOBATh,
3anuChIBATH c

NMOMOIIbI0 0YyKB OCHOBHOE




npeUI0KEHUN CBOMCTBOOOBIKHOBEHHOM
JIpoOU; WCNOJIb30BATH
OCHOBHOE€ CBOWCTBO JIpoOu
JUTIICOKpaIlleHus Ipooeit
U TIpUBEICHUS IpoOU K HOBOMY
3HAMEHATEIo.




IIpeacraBasaTh CMEIIaHHYIO
IpoOb B BUJAE HENPABUIBHOU U
BBIJICJISITh LEIYIO0 4acTh 4MCJIa U3
HEIPaBWJILHONWIPOOH.
BeimoaHATh

apupMeTHYecK
ue AelcTBUs ¢ OOBIKHOBEHHBIMU
JIpOOSIMU; IPUMEHSATH

CBOlicTBa
apudmeTHuecKkux  JeHCTBUH

JUTSt
panMoHaIN3alMy BBIYUCICHUMN.
BbINOHATH, NPUKUAKY M OLEHKY
pe3ynbTaTa BBIYHCIICHHUI;
npeiaratb 1 NPUMEHSATh MPUEMBI
NPOBEPKH BBIYNACICHUN.
IIpoBoauTs HCCJIeTOBAHUSNA
CBOUMCTB JpoOeit, omnupasich Ha
YHUCJIOBBIE DKCIEPUMEHTHI (B TOM
YUCJIE€ CIIOMOIIBIO KOMITBIOTEPA).
Pacno3naBarb  HWCTHHHBIE U




JIO’)KHBIC BBICKA3bIBAHUS O APOOSX,
NPUBOJIUTH npuMepsbl "
KOHTPOPUMEDHI, CTPOUTH
BbICKA3bIBAHUS U  OTPULIAHUA
BBLICKA3LIBAHUM.
Pemiath TEKCTOBBIC
3a7a4u,CcojiepKalimue
JNpOOHBIC JaHHBIC,
H3a1ady Ha
HaXO0KJACHHUE YaCTH 1ICJI0T0 U
IIEJIOTO TTO €T0 YAaCTH, BLIABJIATH
MX CXOACTBA U Pa3jIu4YUA.




MoaeaupoBaTtb XOJ PCIICHUS
3aJa4d  C TIOMOIIBIO PHUCYHKA,
CXEMBI, TAOJIUIIEL.

IIpuBoauTH, pa3ouparhb,
OIEHUBATH Pa3JINYHBIC PCIICHUS,
3alCH  PEHICHHH  TEKCTOBBIX
3a7a4.

Kpurnueckn OLIeHUBATH
MOJIyYEHHBIN pe3ynbrar,

OCYIIECTBIIA
Th  CaMOKOHTPOJb,  IIPOBEPSA

OTBET HA COOTBETCTBHUEC YCIIOBHIO,
HAXOAUTD OIINOKH.

3HAKOMHUTBCH C ucropuen
pa3BUTHs apUPMETUKHA




Harasipnas
reoMeTpus.
MHoroyroJib
Huku (10 )

MHOroyrojibHUKH.
YeThIpeXyrojabHUK,
NPSIMOYTOJILHUK, KBaJIpaT.

[IpakTrnueckas paboTta
«IlocTpoenune
IPSMOYTOJIBHUKA
C3aJaHHbIMUA
CTOpOHaMU
Ha

HEJIMHOBAHHOUN OymMmare».
TpeyronbHuK.

Ilmomans u

nepuMeTp
MPSIMOYTOJIBHUKA

"
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX

u3
OPSIMOYTOJILHUKOB,
€AUHULBI U3MEPEHUSA

OnuceiBaTh,
HCIO0JIb3
ys TEPMHUHOJIOTHIO, U300paxkaTh

¢ IIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOBU oT pyKH,
MOJEIUPOBATH U3 Oymaru
MHOTOYT'OJIbHUKH.

IIpuBoauTHL NMpUMeEPBI
00BEKTOB
peabHOr0 MHpa, UMEIOIINX
(hopMy MHOTOYTOIbHUKA,
NpsAMOYTOJIbHUKA,
KBaJipaTa, TPEyroJibHUKA,
OIIEHUBATHL WX JIMHEHHBIC
pa3Mepbl. BoIYMCIAATH: IEpUMETP

TPEYTOJIbHUKA,
PsAMOYTOJIbHUKA,

MHOTOYTI'OJIbHUKA;
ILUIOIIATb

PSAMOYTOJIbHUKA,




ITepumerp

IIomaau.

MHOT'OYT'OJIbHUKAa

KBaJipara.
H3o0paxaTsh
OCTPOYI'OJIbHBIE,
MPsSIMOYTOJILHBIE U
TYTIOYTOJIbHbIE
TPEyrOJIbHUKHU.




CtpouTh Ha HEJIMHOBAHHOU U
KJIeTyaToiOymMare KBaJpar |
MPSMOYTOJILHUK C3aJlaHHBIMH
JJTUHAMU
cropoH. MccienoBath

CBOICTBA
MPSIMOYTOJILHUKA,KBaJ[paTa

Iy TEMIKCIICPUMEHTA,

HaOJIIOAECHHUS,

U3MepeHusl,

MOJEITUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajpaTa

HUTIPSIMOYTOJILHUKA.




KouncrpyupoBarb
MaTeMaTH4yec
KHe TpelIoKeHUs1 C TOMOIIBIO
CBSI30K
«HEKOTOPBIN»,
«ITHO00M.
Pacno3naBaTthb HUCTUHHBIE WU
JIOJKHBIC BBICKA3BIBAHUS 0
MHOTOYTOJIbHUKAX, HNPHUBOAUTH
npuMepbI
Hu
KOHTPIIPUMEPHI.
HccaenoBarhb 3aBHCHUMOCTH
TUIOIIATN KBaJipaTa OT JUTMHBI €ro
CTOPOHBI.
Hcnoab3o0BaTh CBOMCTBA
KBaJpPAaTHOM CETKH JJIsI
MocTpoeHust puryp;
pa3douBarb NOPSIMOYTOJILHUK
Ha KBaJpaThl,
TPEYrOJbHUKH;




COCTABJATH PUTYPHI U3
KBaJpaTOB UIIPSIMOYTOJILHUKOB

u HaXOJUTh 155:¢
IIoIaab, pa3ouBaTh

burypsr Ha
MPSIMOYTOJIbHUKU U KBaJIPaThl

WHAaXOJUTh UX TUIOMIAb.
BbipakaTh BEJIMYUHY TUIONIA A

Bpa3JIUYHBIX

SIMHUIIAX U3MEPECHUS




MeTqueCKOﬁ CUCTEMBI MEDp,
IMOHMMATDb " HCITOJIb30BaATH

3aBUCHUMOCTH MEXKIAY
MCTPUYICCKHUMHU CIAUHHNIIaMu
HU3MCPCHUATIOIAIA.

3HaKOMHTBCS c
npuMepamMu

NPUMEHEeHHs IUIOIAIN U IIEpUMETpa
B IPAKTUYECKUX CUTyalusX.
Pemate 3apa4u U3  peaJbHOU
KU3HU, NpemIaratb M 00CyXKIaTh
pa3jM4YHbIe  CNOCOObI  pEIICHHUS
3a1a4




JlecaTHUHBIE
npoou. 38
4acoB

BbInoaHaATh

apupMeTHIECKHUE
JIEWCTBUS C IECITUYHBIMU
JIpOOsIMU; BBINMOJIHATH

NPUKHUAKY U

OLIeHKY pe3yJibTaTa
BBIYHCJICHUH.
IIpumensiTHL

CBOMCT

Ba apuPMETUUYCCKHUX JICHUCTBUI

151 panroHanu3aluu
BBIYMCIICHHUN.

IIpumensaTH NnpaBujIo
OKPYIJICHUSA JAECATUYHBIX
JipoOeii. IIpoBoauTh
Hccjaea0BaHUsA CBOIICTB

JIECSITUYHBIX Apo0eil, onupasch
Ha YHUCJIOBBIE 3KCHEPUMEHTHI (B
TOM quciie CIIOMOIIBIO
KOMIIBIOTEPA), BbIIBUIaTh
TUI0Te3bl 151 IIPUBOJUTH




UXO00OCHOBAHHUSI.

Pacno3naBarh  HUCTUHHBIE U
JIOKHBIC BBICKA3bIBAHUS O I[pO6SIX,
NPUBOJIUTH npuMepbI u
KOHTPHPUMEPHI, CTPOUTH
BBICKA3BIBAHUA H  OTPHIAHHS
BBICKa3bIBAaHUM.




Pematnb TEKCTOBBIE

3aJla4yM, coAeprKaiiue
JIpOoOHBIE JIaHHBIE, u Ha
HAaXO0XJ€HWE 4YacTh LeJoro u
LIEJIOTO MO €ro 4acTH; BBIABIATH
HUX CXOACTBA U Pa3IMYHUA.
MopeaupoBaTb X0 pPEUICHUs
3aJlayd  C IIOMOIIBI0 PHUCYHKa,
cxembl, Tabmunel. I[IpuBOAUTH,
pa3oupars, OllEHMBATDH
pazMyHble  pEeLIeHMs,  3aIllCH
pEelIeHNHTEeKCTOBBIX 3ajad.

OmnepupoBartsb JPOOHBIMHU
YHUCIIAMU B peabHBIX
JKU3HEHHBIX CUTyalMsIX.
Kpurnueckn OLICHUBATDH
MOJTyYE€HHBIN pe3yibTar,
OCYIIECTBIIA
Tb  CAaMOKOHTpPOJIb,  IPOBEpPSA

OTBCT HAa COOTBCTCTBUC YCJIOBUIO,
HaXOILI/ITI)OH_II/I6KI/I.




3HakoMHUTbCS c ucropuen
pa3BUTHA apUPMETUKHI
Harasanas MHOrorpaHHHUKH. PacnosnaBate Ha  4epTeiKax,
reomerpusi. | l3oOpaxenue PHUCYHKaX, B OKpY’KaloleM MHupe
Tena n MHOTOT'PaHHHKOB. MPSIMOYTOJIBHBIN MTapajsieIenuIies,
¢urypniB Monenu Ky0, MHOTOIpaHHHUKH, ONMUCHIBATD,
NMPOCTPAHCTB| MTPOCTPAHCTBEHHBIX HCII0JIb3
e(9 v) TEJl. ys
IIpsimoyrosbHbIi TEePMHUHOJIOTHIO,
napaJjuieJICIuIIe I, OLlEHUBAT




KyO.
Pa3zBepTku Ky0a

u
rapasiesenurneaa.

IIpakTnueckas
«Pa3zBepTka KyOa».
O0Bem kyoOa,
NPSIMOYTOJILHOTO

pabdora

b
JIMHEUHBIE Pa3MEPBI.
IIpuBoaAUTH NpUMeEPHI OOBEKTOB

peabHOTO  MHUpa,  HUMEIOIUX
dbopmy MHOTOTpaHHUKA,
MPSMOYTOJIBHO

ro nmapajsjienenunena, Kyoa.
HN306paxkars Ky0 Ha KJIET4ATOMH
Oymare.

Hccaenosarhb CBOHCTBA
KyOa,




IapaJjuicjacnuiicaia

MPSIMOYTOJILHOTO
rnapaJsuieseIuIe/1a,

MHOTOIPAaHHHUKOB, HUCTIOJIB3Y S
MOJEIH. PacnozunaBsarthb u

H300pakaTh pa3BEpPTKU KyOa U
rnapauiesjIenuIea.
MopeaupoBathb KyO 51
napajuiejgenumnes u3 OymMaru U
[IPOYMX MATEPUAJIOB, OOBSICHATH
CIoco0d MOJICJTIUPOBAHMUS.

Haxoaurnb U3MepeHusl,
BBLIYHCJIATH JI0IAab
IMOBEPXHOCTH; 00BeEM KyOa,
MPSIMOYTOJILHOTO

napajuiejIenuiena; Mccjaea0BaThb
3aBHCHUMOCTHL oO0OBeMa Kyda oOT
JJIUHBI €T0 pe6pa, BbIABUI'aTb 1
000CHOBBIBAThH I'MIIOTE3Y.

Haoaroaats " NPOBOAUTH
AHAJIOTUM MEXIY MNOHSITHUSIMH
TUTOIIAAN U 00beMa, mepuMeTpa u
mIonraan ITOBCPXHOCTH.




Pacno3naBarthb NCTHUHHBIC nu

JIO’KHBIE BBICKA3bIBAaHUS o
MHOT'OIpaHHUKAaX, NMPUBOAUTH

NpUMepPbI

u
KOHTPIIPUMEPHI,

CTPOUTH

BbICKA3bIBAHUA U

OTpULIAHUS
BBICKAa3bIBAaHUH.
Pemiare 3agaum 13 peanbHON
JKU3HU
IloBTOpEHuU [ToBTOpEHuUe BbruucasarTsb 3HAYEHUA
eH OCHOBH BBIPAXKCHUM, coaepKalux
06o0menue BIX MOHATUA W METOHOB | HaTypaJbHbIC qyucCia,
(1049) Kypca 5 KJIacca, | OOBIKHOBEHHBIE M JIECSATHYHBIE

00001IEHNE 3HAHUH

apoow,
nmpeoOpa3oBaHUsI YHCEII.
BbiOupars cnmocod cpaBHEHUSA

BBIITIOJIHATH




YHCEeJ, BBIUYUCIIEHUI, IPUMEHAThH

CcBOlicTBA apu(pMETHIECCKUX

JEUCTBUM Ui palMOHaIM3alUU
BBIUHCIIEHU

H.

Ocy1iecTBisATh

CaAMOKOHTPOJI




BBIIOJIHICMBIX JercTBUM
u
CaMOITPOBEPKY
pe3yibTaTa
BBIYMCJICHHUM.
Pemare 3amaun u3 peanbHOU
YKU3HH, TPUMCHSITh
MaTeMaTHUYECKUEC 3HAHUS IS
pelIeHus 3a7a4 u3 Apyrux
y4eOHBIXIIpeAMeTOB. PeriaTh
3aJlauyd pa3HBIMHCIIOCOOaMHU,
CpaBHUBATh
CHOCOOBIpEeICHUS
3aJ1auu, BIOMpATh
paloHaIbHBINA CITOCO0




6 kuacc (170 )

Ha3Banue DJIeKTPOHH
pa3aena OcHoBHOE OcHOBHBIE BH/IbI ble
(TembI)KYypCa coJep:KaHue AesITeJIbHOCTH (uudgposbie
(yucao o0yuyarmuxcsi o0pa3oBarte
4acoB) bH

ble pecypchl)
HarypaibH | Apudmeruueckue BeinoHATL apupMeTHYeCKUe
bICYHCJIA JOEVCTBUSIC JeHCTBUS CMHOIO3HAUYHBEIMU
(30 ) MHOI'O3HAa4YHbl | HaTypaJbHBIMHU YUCIAMU,HAXOAUTH

MU HATypaJIbHBIMU
qUCJIAMH.
YHucnoBwle
BBIPAKEHMUS,

MOPSIIOK

OEeNCTBU
M, UCIIOJIL30BAHIC

CKOOOK.
OxkpyrieHue
HaTypaJIbHbIX YU CEJI.

3HAYEHU S YUCIIOBBIX BBIPAKEHUN CO
CcKoOKaMu U 0e3 CKOOOK;
BBIYMCJISATH3HAYECHUS

BBIPAKECHUH,

Co/IepXkKalIuX CTEIECHH.

BbINOJHATH NPUKUIAKY

HOLIEHKY 3HAYECHUM
YHCJIOBBIX BBIPAXKEHUM, IPUMEHATH
NnpHeMbl
pe3yabTrarta.

NMPOBEPKH
HUcnoap3oBaTh




JlenuTenmm W KpaTHBIC
qucia;

HanOOIbIII
Uil o0mMHA [NeJIiTellh U
HanMeEHbIIIEE

of1ee
KpaTHOE.

NPUBBIYHCIEHUIX
MepPEMECTUTEIBHOE
rcoueTaTesIbHOEe CBOMCTBA
CIIOXKEHUS "
YMHOXKEHHUS, pacipeeIuTeIIbHOE
CBOMCTBOYMHOXEHHSI OTHOCUTEITHLHO
CIIOKCHHUS, CBOMCTBA
apumMeTHIecKuX NeHCTBUM.




Pasnokenme uwnciaa Ha
IIPOCTBIC

MHOXHUTECII
H. I[eJ'II/IMOCTL CYMMBI U
IIPOU3BCIACHUS. ﬂCHeHI/Ie
C OCTaTKOM.

Pemienue TEKCTOBBIX|
3aga4d

HccaenoBarhb

YUCJIOBEBIC
3aKOHOMEPHOCTH, MMPOBOJIUTH
YHUCJIOBBIC 3KCHCpI/IM€HTbI,

BbLIIBUI'aTh

1

000CHOBBLIBATH I'MIIOTE3BbI.
PopmyIMpOBATH

onpeaesieHUus JICITUTEIIS

A KparHoro,

HanOOJIBIIIET0 OOIIEro
JEHHUTEII 1 HAUMEHBIIECT000IIETro
KpaTHOTO, MPOCTOTO ¥ COCTAaBHOTO
YHCEN; UCIIOIb30BaTh 3TH HOHITHS
MpU pelIeHnn3aaaq.
IIpumenarsb AJITOPUTMBI
BBIYHMCJIEHUS HanOOJILIIETO
001IIero faeauTeiId 1 HauMEHBIIIETO
o0mIero KpaTHOTO JBYX YHCEI,
AITOPUTM PA3JIOKEHUST YHCIIa Ha
MMPOCTHIC MHOYKUTEIIH.
HccaenoBarb yCioOBUS HEIIMMOCTH




Hadu

6. UcciienoBath, 00CyKIaTh,
(¢opmysinpoBaTh 1 000CHOBBLIBATH
BbIBO/IO YCTHOCTH CYMMBI,
MPOU3BEJICHUS: JBYXYETHBIX YHCEII,
JIBYXHEUETHBIX YHUCJIE,Y€THOTO U
HeueTHOro uucen. UcciaenoBathb
CBOMCTBA JEIMMOCTH CYMMBI U
MIPOU3BEJICHUS YHCEI.

IIpuBoauTHL NpPUMEPBI YHCET C

3aJaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BepHbIE u
HeBEpPHbIE YTBEPKIACHUS o

CBOMCTBAaX  4HCEJl, OIpPOBEPrarb
HEBEPHBIC YTBEPKIACHUA C
IIOMOIIBIO
KOHTPIIPUMEPOB.
KoncTpynpoBath MaTeMaTHYeCKHUE




NpeAJIOKeHUsI C IOMOIIBIO CBA30K
«n»,
KUJINY, «CCIH..., TO...».
Pemiatn TEKCTOBBIC
3a/1a49H, BKIIOYAIONINIe

TTOHSTHS JICITUMOCTH,
apupMETHICCKUM
cIrocobom,
HCITOJTb30BaTh repedop
BCEX

BO3MOKHBIX BApHUAHTOB.
MopaeaupoBarb  XOI  PELICHUS
3a7a4d  C ITIOMOIIBIO PHUCYHKA,
CXEMBbl, TaOIUIIBI.

IIpusoauTs, pa3oupars,
OLICHUBATHL pa3JUYHbIE pEILICHUS,
3allMCA  PpELIEHUMH  TEKCTOBBIX

3amad.




Harasanas
reoMeTpus.
IIpsimble Ha
miockoctu (7

)

IlepnenqukynspHsie
npsMele. [lapamiensHbie
IIpsIMBIE.

PaccrosHue wmexny ABywms

TOYKaMH, OT TOYKH OO0 HpHMOﬁ

AJIMHa I1IYTH Ha KBa,I[paTHOﬁ

CETKe.
[Tpumepsr MIPSIMBIX
MIPOCTPAHCTBE

B

Kputnuecku oneHuBaTh
IIOJIyYEHHBI pE3yJIbTAT,

HAXOJIUTh OIINOKH,

OCYLLIECTBJIATH CAMOKOHTPOJIb,
IIPOBEPsIsl OTBET Ha

COOTBETCTBHUE YCIIOBUIO.
Pacno3znaBarp Ha  4Yeprexkax,
pUCYHKax cilydad  B3alMHOI'O
PACIIONI0KEHUS ABYX HPSMBIX.

HN300paxkars ¢ MOMOUIBIO
YepTeKHBIXMHCTPYMEHTOB Ha
HEJIMHOBAHHOMU M KJIeT4aTou
Oymare JBe nepeceKaronmecs
MpsIMBIE, BE MapajyleIbHbIE
MPsSIMBIE, CTPOUTH TIPSMYIO,
NEePHECHINKYIISIPHYIO TaHHOM.
IIpuBOoAMTHL NpUMEPHI
napaieIbHOCTU U
NEPIIEHAUKYISIPHOCTH OPSIMBIX B
MIPOCTPAHCTBE.




Pacno3naBarthb B
MHOTOYTOJIbHUKAX
MEePHEeHIUKYJISIPHbIC U
rnapasieIbHbIe CTOPOHBI.
HN3006paxkaTh MHOTOYTOJIbHUKH
C MapaJuIeIbHBIMH,
MEePHECHIUKYJISIPHBIMHU
CTOPOHAMHMU.

HaxoauThb paccTosiHuE MEXITY
JIBYMsI TOYKaMH, OT TOYKH 10
NpsAMOM, JUTMHY OYTH Ha
KBaJIpaTHOM CETKE, B TOM YHUCJIE
HCIIONIB3YsI HU(PPOBBIE PECYPCHI

Jpoou (324)

OOBIKHOBEHHAA

OCHOBHOE
npoow,

.
CpaBHeHue
yHopsiJIOYuBaHUE
poOeH.

ApoOs,

CBOMCTBO
COKpaIeHue

npooe

CpaBHUBATHL M YNOPSA0YUBATH
1poow,

BBIOMPAThH €10CO0 CPaBHEHUS
npobeii. [IpexcraBiasiTh
JIECATUYHBIE TPOOH BBUIE
OOBIKHOBEHHBIX npooei
u
OOBIKHOBEHHBIE B BUJIE

JCCATUYHBIX, HCITIOJIb30BaTh




JecsaTnaabpie npodu u

MeTpudecKast

CUCTEM
amep.
Apudmernueckue
JIeHCTBUSA c
OOBIKHOBEHHBIMU

UACCATUYHBIMU IIpO6$IMI/I.

Otnomenue. Jlenenue B
JTAHHOM OTHOIIIEHUH.
Macmra
0, IpomopITHS.
ITonsaTue
MIPOIICHT
a. Beruncnenne mnporeHTa
OT BEJIMYMHBI M BEIIMYUHBI
0 €€ MPOIIEHTY.
Pemenne TEKCTOBBIX 3a7ad,

IKBUBAJICHTH
ble MpeJACcTABJIEHUA IPOOHBIX
4HUCel NPU UXCPABHEHUHM, IIPHU
BBIYHUCIICHUSIX.

Hcnonb30Batek AecATUUHBIE APOOU NPU
peoOpa3oBaHuU BEJINYMH B
METPUYECKON CUCTEME MED.
Bemonsarte apupmernueckue
JENUCTBUSI C OOBIKHOBEHHBIMH U
JECSITUYHBIMU IpO0siIMU. Beruucnsrs
3HAYEHUs
BBIpa)KEHU M, COJIEPIKALINX
OOBIKHOBEHHBIE U JIeCATUYHBIE Apo0H,
BBINOJIHATH NPeoOpa3oBaHus ApPoOei,
BBIOMpATh CI0C00, MPUMEHSTH
cBOlcTBaapu(pMeTHYeCKuX
JNENCTBUAN
JUIpalOHAN3aluN
BBIYMCIICHU.
CocTaBnATh OTHOLIEHUS U
MIPOIIOPLINH,




coJepxalmx  apobu

u
IPOLICHTHI.
[IpakTuueckas pabota
«OTHO1IEHNE

JUTUH

BIOKPYKHOCTH K €€
TaMeTpy»

HaXOJUThb  OTHOLUICHME  BEJIMYUH,
JEeIUTh ~ BEJIUYMHY B JAHHOM
OTHOILICHHH. Haxonuth
9KCHEPUMEHTAIbHBIM yTeM
OTHOILIECHMSI JUIMHBI OKPYKHOCTH K €€
TUaMeTpy.
WuTepnperupoBaTh MaciTad Kak
OTHOIIICHUE BEJINYHMH, HAXOAUTh
MacmTal IIaHa, KapThl UBBIYUCIIATD
paccTosHUS, UCIIOJIB3Ys MacIlTao.
OOBACHATH, YTO TaKOE MPOILEHT,
yIOTpeOIATH000POTHI pedn co
CIIOBOM  «IIPOLIEHT.
BrIpaxkaTe MpOLEHTHI B IPOOSX U
IpoOu B MPOIEHTAX, OTHOIIICHHUE ABYX
BEJIMYMH B MTPOIEHTAX.
BbauciaTe TPOIEHT OT 4YHcha W
YHUCJIO TO ero mpoueHty. OKpyrisTh
apoOW W TPOLEHTHl, HAXOIUTh
NPUOIMKEHUS YHCEIL.
Pemrate 3aaum Ha 4yacTu, MPOLEHTHI,
MPONOPIMH, Ha HAXOXKICHHE ApoOu




(IporieHTa) OT BENIMYMHBI ¥ BETUYHHBI
mo e¢ napobu (mpoueHry), apobu
(nponieHTa), KOTOpBIH  COCTaBISET
OJIHA BEJIMYMHA oT JIPYTOH.
[IpuBoauTh, pazbupaTh, OIECHUBATH
pa3IuyHbIC penieHus, 3aIMCH
pelIeHui TEKCTOBBIX 3a/ad.

N3Bnekaty nHGOPMALIUIO U3 TAOJIHI] U
JTUarpamm, HHTEPIPETUPOBATH
TaOIMYHBIC  JIAHHBIC,  OMPEACIATH
HauOojblllee W  HaWMEHbIIEEe U3
MPEJICTABICHHBIX JTAHHBIX

Harasanas
reoMeTpus.
Cummerpus(
6u)

OceBast cuMMeTpusl.
LlenTpansHas
CUMMETpPHSI.

Pacno3HaBarh Ha 4eprexax WU
M300paXEHUAX, H300paxkaTh OT
pPYKH, CTPOUTH C  IIOMOIIBIO




IToctpoenue

UHCTPYMEHTOB
(oTpe3ok,
JIOMaHY1o,

burypy




CumMMeTpuYHBbIX QUryp.

IIpakTuueckast padora
«OceBasi CUMMETPUS».
CummeTpus B
MPOCTPAHCTBE

TPEYTOJIbHUK,
IPSIMOYTOJIbHUK,
OKPY>XHOCTB),
CUMMETPUYHYIO
JaHHON
OTHOCHUTEJIbHO MPSIMOI, TOUKH.
Haxoauts npumepsl
CUMMETpPHUH B
OKpY’KarollleM MHUpE.
MoaeaupoBarhs U30ymaru
nBe  Gurypsl,
CHUMMETpPHUYHBIE
OTHOCHUTEIBHO MPSMOM;
KOHCTPYMPOBATbI€OMETPUUYECKHUE
KOH(pUTrypauuu,
HCIIOJIb3ysl CBOMCTBO CHMMETPUH, B
TOMYHCJIE C MOMOIIHIO0 IHU(PPOBBIX
pecypcoB. UcciienoBarhb
CBOMCTBA  HM3YYEHHBIX
¢uryp, CBsI3aHHBIE C
CUMMETPUEN, UCTTOIIB3Y ST




AKCTIEPUMEHT, HAOJIOICHUE,
MOJICJTUPOBAHUE.

OO6GocHOBBIBATH, ONPOBEPraTrb C
ITOMOIIIBIO KOHTPHIPHUMEPOB
YTBEPXKIACHUS O CUMMETPUU PUTYDP

Bripakenu
s1 cCOyKBaMu

(6 1)

IIpumenenne OyKB
TSt 3aMucHu
MaTeMaTHIECKUX
BBIPAXKECHUM

U

IIPEAIOKECHUM.
bykBeHHBIE BBIpaKCHUS
u YHCJIOBBIC

Hcnoab3oBars OYKBBI
JUI10003HaYEeHUS
yucen, IIpH
3amnucu

MaTeMaTHYECKUX
YTBEPKIACHUM,

COCTaBJISITh OyKBEHHBIE
BBIPAXKEHUSI IO

YCJIIOBHIO 3aJa4H.




IIOACTAaHOBKH.
bykBeHHBIE

paBeHCTB
a, HaXO0XJCHUE
HENU3BECTHOI'O
KOMITOHEHTa. POpMYyJIbI

Hccnenosarnb HECJIOKHBIE
YHCJIOBBIC 3aKOHOMEPHOCTH,
HCIIOJb30BaTh OYyKBBI I HX
3aIMCH.

BbIunciasaThe 4YUCIOBOE 3HAYCHUE
OYKBEHHOTO  BBIpQXEHHUS  [pHU
3a/IaHHBIX 3HAaUEHUSAX OYKB.
3anuchiBaTh dopmyamr:
IepuMeTpa u




IJTOIIA TN MIPSIMOYTOJIBHUKA,
KBaJpaTa; JUIMHBI OKPY>XHOCTH,
IUIOIIAIM  KPYyTa;  BbINOJHATH
BBIYMCJIEHHU 110 3TUM (popmynam.
CocraBnsaTh (OPMYJIBI, BBIpaKAIOIINE
3aBHCUMOCTH MEXAYy BEIMYMHAMMU:
CKOPOCTb, BpEMs, PACCTOSIHHE; LEHA,
KOJINYECTBO, CTOUMOCTB;
MIPOU3BOIUTEIIEHOCTh, BpeMs, 00BeM
paboThI; BBHIMOJIHATH BBIYMCICHUS TI0
TUM (hopMyIIaMm.

HaxoauTe HeW3BECTHBIH KOMIIOHEHT
apu(pMeTHYeCcKOro AeUCTBUSL




Harasan
asn
reoMeTpu
s,
Durypni
Ha
IVIOCKOCT
u (14 q)

YeThIpeXyTrojabHUK,
OpUMepbI
4EeTBhIPEXYTOJIbHUKOB.
IIpsiMOyTrOJIbHUK,
KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JAuaroHaJieu.

HN3mepenue yrios.
Buas:
TPEYyrOJbHUKOB.

Ilepumerp
MHOTOYTOJIbHUKA.
IInomane

(purypsl.
dopmysiel nepuMeTpa

UIUIOLIA N
OpsIMOYTOJIbHHUKA.
IIpubnmxennoe
U3MepeHue

IO

nuduryp.

HN300paxkaTh HA HEJIUHOBAHHOU
uKier4yatoit Oymare
C UCHOJIb30BAHUEM YEPTEIKHBIX

UHCTPYMEHTOB
YCTBIPCXYT'OJIbHHUKHN C
3a1aHHbIMU
CBOMCTBAMH: C
napaJijiCJbHbIMU,
MEePIEHANKYIISIPHBIMHU,
paBHBIMU
CTOpPOHAMHU, MPSMBIMU YTJIIaMU U
JIp.,pPaBHOOEIPEHHBIN
TPEYTOJIbHUK.
IIpeanarars U 00CyKIaTh
CIoco0bl, aJITOPUTMBbI
TMOCTPOCHMUSI.
HccaenoBarn,
HUCTIOJIb3Y
st
SKCIIEPHUMEHT,
HaOIIOIEHHUE,




MOJEJIMPOBaHUE,
CBOJNCTBA NIPAMOYIOJIbHUKA,
KBajJpaTa, pa3OuBaTbHa
TPEeyTroJIbHUKH.
O00CHOBBLIBATD,
OonpoBepraTb c
IIOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUS O




IlpakTnueckast pabota
«ITnomane
Kpyra»

NPSIMOYTOJILHUKE, KBaJipare,
pacno3HaBaThb BEpHBIC U

HEBEPHBIE
YTBEPKIACHUS.
N3mepsAiTbU CTPOUTH C

IMOMOIIBIO

TpaHCIIOPTUpPA YIJIbI, B TOM
4HuClie B
MHOT'OYT'OJIbHHUKC,

CPaBHUBATH YTJIbI;
pacno3HaBaThb OCTphIE, NPSMBIE,
TyTIbIE,
pa3BepHYTBIE YIJIBL.

Pacno3naBars,
H300paxaTh
OCTPOYTOJILHBI
i,
MPSIMOYTOJIHHBIH,
TYIIOYTOJIBHBI
74

2

paBHOOEIPEHHBIH, paBHO-




CTOPOHHUIM
TPEYTOJIbHUKH.
Bbruucasite nepuMeTp
MHOT'OYT'OJIbHUKA,
ILUIOIIA/Ib MHOTOYTIOJIbHUKA
pazoueHuem
Ha OPSIMOYIOJIbHUKH, HA paBHBIC
(urypsl, UCTIOIB30BATH
METPUYECKUE

€QUHULBI WU3MEPEHUs] JJIUHbI U
MJIOIIA H.
Hcnonb3oBars

NpUOIMKEHHOE

U3MEPEHHUE
JUIMH W IUIOLIAJEH Ha KIJIETYATOU
Oymare,
NPUOIDKEHHOE  M3MEpPEHUE  JUTHHBI

OKPY’KHOCTH, IJIOLIAAHN KpyTra




IMosoxuTesb
HbIE U

OTpUIIATEIbH
bleyuca (40

)

Ilensie qucia.
Monaynb
reoMeTpudecKas

UHTEpIIpeTalus

qHcla,

MOOYJIA. YuciaoBbeie

POMEKYTKH.

[MonoxxurenbHbIE u
OTpHUIIaTEIbHbBIC

YUCIT
a.CpaBHeHue

IIpuBoaAUTH npuMepbl
HCIIOJIb30BaHUs B pPEAJIbHOM KU3HU
I1OJIOKUTEIIbHBIX U OTPULIATEIIbHBIX

4uCell.
HN3o0paxarTsh LeJbIe

4yHucia,
MMOJIOKUTEIIbHBIE u

OTpHULIATEIbHBIC YUCIA TOYKAMU Ha
YHCJIOBOM NPSIMOM, MCIOJIB30BaTh
YHUCJIIOBYIO TIPSIMYIO ISt




MOJIOKHUTEIIbHBIX U | CpaBHEHMS 4YMCEl.

OTpULIATEIbHBIX IIpuMeHsaTH NpaBUJIa CPABHEHUS,
qucell. YHOPSAAOYMBATH LIEJIbIE

Apudmernueckue qucia;

JOEUCTBUS C HaXOAUTh MOJYJIb YHCJIA.
MOJIOKHUTEILHBIMU dopmyaupoBarThb TNpaBuUJIa
HOTPHULIATEIILHBIMU BBIYMCIICHUS C ITOJIOKUTCIBHBIMH 1

qHCIaMH. OTpULIATEIbHBIMU 4ucjaMu,

PeleHmne TeKCTOBLIX HaXOJUTh 3HAYEHMsl YMCIIOBBIX

3a1au BBIPAKCHUM, coleprKalmx

OEUCTBUS C IIOJIOXKUTCIbHBIMH H
OTpULIATEIbHBIMH YMCIIAMU.
IIpyuMeHATHL CBOMCTBA CIIOKEHUS
u YMHOXEHUS JJIs
npeoOpa3oBaHUs CyMM "
IIPOU3BEICHUMN

Hpencrasie | Permenne Hcnoap3oBaTh

HHUeJaHHBbIX TEKCTOBBIX uHdopmanmno

(6 ) 3ajJad4, ,

coJieprKar MpeACTaBIICHHYIOB  TabiuIlax, Ha

nx




IOaHHBIE,

JuaarpamMmax ajisi pCeIICHHA

peCcTaBIEHHbIE TEKCTOBBIX

B Tabiumax W Ha | 3a4a4 U 337a4 U3 PEATbHOU >KU3HU

auarpamMmmax
Harastnast | [Tpsvoyronbusiii Pacno3HaBaTh Ha  4eprexax,
reomerpus. napanieaenurien, pUCYHKax, OMUCHIBATL IIUPAMUIY,
@urype1 B Ky NpU3My, LWIAHAP, KOHYyC, uIap,
NpoCTPaHCTB 6,r[p1/13Ma, nupamMumaa, I/1306pa)KaTb ux oT PYKH,
e(94) KOHYC, MO/eJINPOBAThH u3 Oywmarwu,

HUWIUHAP, [Iap u
cdepa.N300paxxenue
MMPOCTPAHCTBEHHBIX
¢uryp.
IIpumepsl

pa3BepTo
K
MHOTOTPaHHHUKOB,

NUJINHApPpAa U KOHYCA.

IJ1aCTUJIMHA, IIPOBOJOKH U AP.

IIpuBoAUTL NPUMEPHI
00BEKTOB
OKPYKarOIIEro

(hopmbI

MuUpa, HUMCHOIIUX

Ha3BaHHBIX TCJI.

Hcnoab3oBarhb TEPMHUHOJIOIUIO:
BCpIINHA,




IIpakTnueckass  pabora
«Coznanue

MOJICII
e IpPOCTPAHCTBEHHBIX
uryp».
ITonsiTue

ob0beMa

SJIMHHUIIBI W3MEPEHUS
oObema.

Oo61e
MOPSMOYTOJIBHOTO
rapa’juielieIure a,

KyOa,
popmyner o6BeMa

peopo, rpaHb, OCHOBaHHUE,

BBICOTA,paINnyC u JuameTp,

pa3BepTKa.

H3yuars, HCIIOJIB3YSI

SKCIIEPHUMEHT, HaOJII0ieHNE,
U3MEpEeH

ue, MOACJIMPOBAHHUC, B TOM YHCIIC

KOMIIBIOTEPHOE, H  OINHUCHIBAThH
CBOliCTBa Ha3BaHHBIX TCI,
BBISIBJIATH CX0/ICTBA "

pa3auyus. MeXIy NUPaMUION U

NPU3MOU;  MEXIY  UWIAHAPOM,
KOHYCOM U I11apOM.
Pacno3HaBaTthb

pa3BepTKH

napasuJiesyenumne a, Kyoa, TpU3MBI,
nupamMuabl, KOHYyca,

LUJIUHIPA,
KOHCTPYMPOBATH JAaHHbIE TeJla U3
pa3BepTOK, CO34aBaTh MX MOJEIIH.

Co3aaBarthb MOaeJan




MPOCTPAHCTBEHHBLIX  uryp (u3
OyMmaru, MNpPOBOJIOKH, IIACTUJIMHA
U ap.)
N3mepsaTh HA MoOAEIAX: IIUHBI
pedep MHOTOTpaHHUKOB, JIHUAMETP
miapa.
BeiBoauThH dopmyay
o0beMa

MPSIMOYTOJILHOTO
rnapaJsuieseIuIie/a.
Bbruucasatbno ¢opmysaam:

o0Bem
MPSIMOYTOJIBHOTO
napa’snienenuneaa,kyoa;
HCIIOJIb30BaTh

€IUHULIBI U3MEPECHUS
00beMa; BBIYUCISITH O0bEMBITEI,
COCTAaBJIEHHBIX U3 KyOOB,
napaJuIeJICIUIIe/IOB; peliaTh
3aa4M CPETbHBIMHU JIAHHBIMH




IToBTOpPEH
ue,
00001eHN
¢,
CHCTEMATH
samus (20
)

[ToBTOpEHNE OCHOBHBIX
HOHSITUN U METOJIOB
KypcoB S5u 6 KJ1accos,
0000111eHE U
cHUCcTEMaTH3alUs
3HAHUU

BbruucasaTs 3HaueHUs
BBIPAYKEHUM, COZIEpIKaAIIIX
HaTypaJIbHbIE, LIEJIbIE,
IOJIOKUTENbHbIE U
OTpuLIATEIbHbIE YHCIIA,
OOBIKHOBCHHBIC U JICCITUIHBIC
JpOOH, BBIMIOJIHSTH
1peoOpa3oBaHus YHCE U
BBIPAXKEHUM.

BbiOupars cnocod cpaBHEHUS
4MCEJI, BBIYMCICHUH,
NPUMEHATHb CBOHCTBA
apu(pMETUYECKUX NEUCTBUM IS
panroOHAIU3allMU BBIYHUCICHUU.
Pemars 3aga4u u3 peaibHOU
)KU3HU, IPUMEHSAThH
MaTeMaTH4YeCKHe 3HAHUA s
pelieHus 3aj1a4d u3 Apyrux
npeametoB. Pemats 3apaun
Pa3HbIMU CIIOCO0AMHU,
CPABHUBATh, BLIOUPATH CIOCOObI




peuIeHUs 3a1a4u.
OcyecTBISITHh CAMOKOHTPOJIb
BBITIOJIHSICMBIX JICUCTBUU U
CaMOIIPOBEPKY pe3yJibTaTa
BBIYVCIICHUM

I[Ipn pa3zpaboTke pabouelli mnporpamMmsl B TEMaTUYECKOM IUITAHUPOBAHUU  YYTEHBI
BO3MOXHOCTH HCITIOJIb30BaHUSI DJIEKTPOHHBIX (IIU(PPOBBIX) 0O0pa30BaTEIBLHBIX PECYPCOB,
SIBJISIIOIIMXCSA  y4eOHO- METOAWYECKMMHM MaTtepuajaMu (MyJIbTUMEIUWHBIE IPOTPaMMBbl,
AJIEKTPOHHbIE YUEOHUKH U 3aJITaYHUKU, DJIEKTPOHHBIE OMOJIIMOTEKH, BUPTyaJIbHbIE J1a00paToOpuH,
WUIPOBBIE MPOTrPaMMBbl, KOJUJIEKIIMH HU(PPOBBIX O0Opa30BaTEIbHBIX PECYPCOB), MCIOJIb3YEMbIMU
JUIsT OOy4YeHHsT M BOCHHUTAHUS PA3JIUYHBIX TPYIN II0JIB30BaTEelICii, IPEACTaBICHHBIMU B



AJICKTPOHHOM (IM(POBOM) BHJIE W peaJU3yIOIMMUMH JIuAakThudeckue Bo3moxxkHoctu WKT,
CoJIepKaHNue KOTOPBIX COOTBETCTBYET 3aKOHOJIAaTEJILCTBY 00
0o0pa3oBaHUU.



PABOYASL IIPOTPAMMA  YYEBHOI'O
KYPCA «AJITEBPAy. 7-9 KJIACCBI

IEJU U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sIBIsS€TCS OJJHUM M3 OIIOPHBIX KypPCOB OCHOBHOU
LLIKOJIbI: OHAa OO€CIIeYMBAeT M3y4YE€HHUE APYTHUX IUCLUILIMH,
KaK €CTEeCTBEHHOHAy4YHOI'0, TaK U T'YMAaHUTApHOI'O ILIMKJIOB,
¢ OCBOEHME HEOOXOIUMO ISl IPOJOKEHUsT 0Opa30BaHU
U B TOBCEIHEBHOW >XWU3HU. Pa3zButme y oOydarommaxcs
Hay4YHBIX OPEACTaBICHUM O MPOUCXOXKIEHUN U CYILIHOCTHU
anreOpandeckux  aOcTpakiui, cnocode  OTpakKeHUs
MaTeMaTH4YE€CKOM HAyKOM SIBJ€HMW UM  IPOILECCOB B
npupone H o0liecTse,  poiu MaTeEMaTUYECKOI0
MOJICJIMPOBAaHUSI B HAy4YHOM IIO3HAaHMUM M B IIPAKTHKE
crnoco0cTByeT (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U
KayeCTB MBIIUIEHHUSI, HEOOXOAUMBIX JJIs ajJanTaluu B
coBpeMeHHOM 1udpoBoM obirecTBe. HM3yuenue anreOpnl
€CTECTBEHHBIM 00pa3oM oOecneuyuBaeT pa3BUTHE YMEHMUS
HaOJonaTh, CpaBHUBATh, HAaXOJIUTh 3aKOHOMEPHOCTH,
TpebyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEeHTHpPOBAaHO OOOCHOBBIBaTH CBOU  JCUCTBUS U
BBIBOJIBI, (hOpMYJIIUPOBATH yTBepxkaeHUs. OCBOEHUE Kypca
anrebprl oOecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
O0y4YaromMxcsi: OHM  HUCHOJB3YIOT  JIeAyKTHBHBIE U
WHIYKTUBHbBIE paccyxaeHus, 000011eHne u
KOHKpEeTHU3aluio, abcTparupoBanue U aHajoruto. O0yuenue
anrebpe npearoaraeT 3HAYUTEIILHBIN o0BeM
CaMOCTOSITEIbHOU JESTEJIbHOCTU O0y4YarolIuXCsl, MOATOMY
CaMOCTOSITEJIBHOE PELICHHE 3aJlad €CTECTBEHHBIM 0Opa3zom
SIBISICTCSL  peaju3aliiel  AeATeIbHOCTHOrO  IPUHLHMIIA
oOy4eHwus.

B crpykrtype mnporpammsl yuyeOHOro Kypca «Airedopar
OCHOBHOM LIKOJIbI OCHOBHOE€ MECTO 3aHUMAIOT
COJIepKATEIbHO-METOAUYECKUE  JIMHHUU: «Ymucna u



BBIUUCIICHUS»; «AJIreOpandecKue BBIPAKEHUS;
«YpaBHeHUsT U HepaBeHCTBa»; «Dynkuun». Kaxnas wus
ATUX COAEPKATEIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha
NPOTSDKEHUN TPEX JIET U3YUYEHHUs] Kypca, €CTECTBEHHBIM
00pa3oM MeperuieTasich U B3aUMOJICHCTBYSI C APYTUMH €ro
JIuHUSIMH. B Xome wM3ydeHuss Kypca 0OydarolmuMmcs
NPUXOAUTCA  JIOTMYECKH  paccy’kJaTh,  HCIIOJb30BATh
TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsI3M ¢ 3TuUM
ejaecooOpa3HO  BKJIOYUTH B IPOrpaMMy HEKOTOpPBIE
OCHOBBI JIOTMKH, IPOHU3BIBAIOIIME BCE OCHOBHBIC pa3/eibl
MaTEeMaTUYEeCKOro  OOpa3oBaHUsI U CIIOCOOCTBYIOIIHE
OBJIAJICHUIO 00yYaromMMHCs
OCHOB YHMBEpCAJIbHOTO MAaTe€MaTH4YeCKOTo s3blka. Takum
00pa3oM, MOXXHO YyTBEpXKIaTb, YTO COJEpPKaTeIbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO Kypca

«Anrebpa» SIBJISIETCS ero UHTEIrPUPOBAHHBIN
XapakxkTep.



ConepxxaHue JMHMU «Yucia W BBIYUCICHUS» CIYKUT
OCHOBOM JUIsi  JajpHEHIIero M3y4eHHsT  MaTeMaTHUKH,
CHOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIMXCS JIOTHYECKOTO
MBIIUICHUSI, (POPMHPOBAHHUIO  YMEHHUS  IIOJIb30BATHCS
aITOPUTMaMH, a TakKXKe MPUOOPETESHHUIO NPAKTUUECKUX
HaBBIKOB, HEOOXOJMMBIX [UJIsI TMOBCEIHEBHOW IKU3HU.
Pa3BuTHEe MOHSATHS O YMCIE€ B OCHOBHOM IIKOJIE CBSI3aHO C
panroHaIbHbBIMU u MppallMOHAJIbHBIMU

YHCJIaMHU, (hopmupoBaHueM
NPEeACTAaBJICHUN O JeHCTBUTEIIBHOM 4HcIe. 3aBepllieHUe
OCBOCHUS YHUCIIOBOW JMHUHU OTHECEHO K CTaplieMy 3BEHY
obmiero ob6pa3zoBaHUs.
Copnepxxanne  ABYX anreOpanyeckux  JUHUM & —
«AnreOpandyeckue  BBIPAXKEHUS» U «YpaBHEHUsS U
HEPAaBEHCTBa» CIIOCOOCTBYET dbopmMupoBanuio y
00yJaroMuxcsi MaTeMaTUYECKOTO anmnapara, HeoOX0AUMOTro
JUISL pellIeHns] 3a7lad MaTeMaTHKH, CMEXKHBIX IIPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7lad. B OCHOBHOI 1IKOJE
yueOHBIH MaTepuaa IpyHNIUpPYyeTCs BOKPYTI pallMOHAJIBHBIX
BBIpayKEHUIA. AnreOpa J1€eMOHCTpUpPYET 3Ha4YEHHUE
MaTEeMaTUKH KakK S3bIKa ISl TOCTPOCHHSI MaTeMaTHUECKUX
MOJIeJICH, ONMMCAHUS TPOIIECCOB M  SIBIICHWH pealbHOTO
mupa. B 3amaun  oOydeHust ainredbpe BXOIST TaKxke
MallbHEHIIIee pa3BUTHE AJITOPUTMHUYECKOTO MBIILUICHHUS,
HEOOXOAUMOIro, B YAaCTHOCTH, JJs OCBOEHHs Kypca
UH(pOPMATHUKH, M OBJAJICHUE HaBBIKAMHU JIEITYKTHUBHBIX
paccyxxaenuii. IIpeoOGpa3oBaHMe CHMBOJIBHBIX  (popMm
BHOCUT CBOH crenuHUYecKuii BKJIaJ B  pa3BUTHE

BOOOpaXkeHHus1, cHocoOHOcTell K  MaTeMaTHYEeCKOMY
TBOPYECTBY.
Coneprxanue byHKIIMOHAITBHO-TPAa(UIECKOM JIMHUH

HallEJICHO Ha M[OJIyYEeHUE IIKOJbHUKAMHU 3HAHUM O
(pyHKUSX KaKk BaKHEUIIEH MaTeMaTHYECKOW MOICITH JJIst
OIMMHMCAaHUs W HCCICIOBAHHUS PAa3HOOOPA3HBIX MPOIECCOB U



SIBIICHUH B TIpUpoAe © oOmecTBe. M3ydeHue >Toro
Marepuaia CHocOOCTBYEeT Pa3sBHTHIO Yy OOyYaromuxcs
YMCHUSA HCIIOJIB30BAaTh Pa3 IMIHbIC BBIPA3UTCIIBHBIC
cpencTBa sI3bIKa MaTeMaTHUKH — CJIOBECHBIC,
CHUMBOJIMYECKHE,  TpadHuyeckue, BHOCHUT  BKJIaJ B
dbopMupoBaHUe TIPEACTABICHUN O pOJA MaTEMaTHKH B
pPa3BUTHUH ITUBUIM3AIMN U KYJIbTYPHI.

MECTO YYEBHOT'O KYPCA B VYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 7—9 Kjlaccax H3y4aeTcs
yueOHbI Kypc «Anredpay, KOTOPBI BKJTIOUAET
ClIeyIOI€ OCHOBHBIE pa3fesibl  coaepxaHus: «Yucna
u BBIYUCIICHUS,
«AJnredpanyecKre BBIPAXKEHUSD», «YPaBHEHUS U
HEpaBEHCTBA»,
«DYHKIHUN.
YuyeOHblil TJIaH Ha H3ydyeHue anreOpel B /—9 Kiaccax
OTBOIWT HEe MeHee 3 y4eOHBIX YacOB B HEICIIO B TCUCHHE
KaXkJIOTro rojia oOy4eHus, BCEro 3a TpU rojia ooydyeHus: —
He MeHee 306 y4eOHBIX



HacCoB.

COJIEP’KAHUE YYEBHOI'O KYPCA (II0 TOJAAM
OBYYEHNS)

7 RJjacce

Yucaa ¥ BLIYUCTICHUA
PanmonanpHble yncia

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, IEPeX0o] OT OJIHOU
dbopmbl 3ancu gpoodeit k apyroi. [ToHsTHE pallmOHATBHOTO
4ucIa, 3al1iCh,CpaBHEHUE, YIIOPSAOYUBAHUE
pauroOHAIBHBIX quCel.
ApudmeTnueckue AEUCTBUS C pallMOHAJILHBIMH YHCJIAMU.
Pemenne 3amay u3 peajbHOM IPaKTUKM HAa YacTH, Ha
JpooH.
Crenenb C HaATypaJbHBIM TIOKa3aTeJeM: OIpeAciieHue,
npeoOpa3oBaHUE BBIPAXKXEHUN Ha OCHOBE OMNpeAeieHUs,
3anuch OoJbIUX unced. [IponeHThl, 3anuck NpOIEHTOB B
BUJie ApoOu u JIpoOu B BUJE MPOIECHTOB. TpU OCHOBHBIE
33/1a4d  Ha [OPOLEHTHI, pELUICHWE 3aJad W3 peajbHOU
MPAKTHUKH. ITIpumenenue MIPU3HAKOB JICJIMMOCTH,
pa3jio)K€HUWEe HAa  MHOXHUTEJIM  HATypaJibHbIX  YHCEJ.
PeanpHBbIC 3aBUCUMOCTH, B TOM YHCJIE TIpsiMasi U oOpaTHas
OPOMOPIIUOHATIBHOCTH.

AuredpanyecKue BbIPAKEHUS
Ilepemennble, YHCIOBOE  3HAYEHHUE  BBIPAXKEHUSI C
nepeMeHHou. Jlonyctumsie 3HAYEHUA
IIEPEMEHHBIX. IIpencraBnenune
3aBUCHUMOCTH MEXJy BeJIWYMHAMU B BuHJE (HOPMYJIbI.
Berauciaenus mo ¢opmynam. IIpeobpazoBanne OyKBEHHBIX
BBIPAXXECHUM, TOXKJIECTBEHHO PaBHBIC BEIPAXKEHUS, IIpaBuUja
npeoO6pa3oBaHusi CyMM U IIPOU3BEJICHHH,
MpaBWJia PACKPBITHS CKOOOK UM TPUBEACHUS TTOJIOOHBIX
cinaraembix. CBoilicTBa  CTENEHHM C  HaATypaJbHbIM



nokazareineM. OpgHowiIeHbl W MHorowieHbl. CTeleHb
MHOTOYJICHA. Crosxenue, BbIYHUTAHUE, YMHOKEHUE
MHOTOWICHOB. DOpMYyJIbI  COKpAIIEHHOTO YMHOMXECHHUSI:
KBaJpaT CyMMbI M KBajpaT pa3zHocTH. Dopmyiia pa3HOCTH
KBaJpaToB. Pa3nokeHrne MHOTOYJICHOB Ha MHOYXHUTEIIH.

YpaBHeHus

YpaBHEeHHE, KOPEHb YPAaBHEHHSs, IIpaBUJIa MPeoOpa30BaHUs
YPaBHEHHS, PABHOCHJIBHOCTb YPABHEHUIA.

JInHeiiHOe ypaBHEHUE C ONHON IEPEMEHHOM, YMCII0 KOPHEH
JIMHEHHOIO YpPaBHEHHUS, PELICHUE JIMHEWHBIX YpaBHEHUU.
CocraBiieHMEe ypaBHEHUMM MO YCJIOBHUIO 3anadu. Penienue
TEKCTOBBIX 3a/1a4 C ITIOMOIIBIO YPaBHEHUH.

JIuHeliHOe ypaBHEHHE C JABYMsI IIEPEMEHHBIMM M €ro
rpadpuk. Cucrema ABYX JMHEUHBIX YpPaBHEHUH C ABYyMs
IepeMeHHbIMH. PemeHue cucrteM ypaBHEHHM CmocoOOM
noacTaHoBku. [Ipumepst



pelIeHusT TEeKCTOBBIX 3a/lad C MOMOIIbIO CUCTEM YpaBHEHHH.

Koopannartel ¥ rpapuku. @yHKIuu

Koopaunara TOUYKH Ha OPSIMOM. YucioBeie

HPOMEXYTKH.
Paccrostnue  Mexnay — ABymMs  TOYKaMM  KOOPAMHATHOM
OPSIMOM.
IIpsimoyrosibHast cucreMa kKoopauHat, ocu OX u Oy.
AOlcuucca u opaMHaTa TOYKA Ha KOOPJAMHATHOMN MJIIOCKOCTH.
[Ipumepsr rpacduxoB, 3anaHHbIX ¢opmysamu. YrteHue
rpaduKoOB peanbHBIX 3aBucuMocTeil. Iloustne QyHKIUM.
I'papux  ¢ynxmuu.  CoiictBa  ynkuumii. Jluneinas
dyuknus, ee rpaduk. I'papux dynxkuum y = | x |
I'paduueckoe peunieHne JIUHEHHBIX ypPaBHEHUU U CHUCTEM
JIMHEVHBIX YPaBHECHUM.

8 kiace

Yucia ¥ BbIYMCICHUSA
KBagparHbelii  KOpeHb W3  4YHCIIA. [lonsitTue 006
HppALMOHAIIBHOM 4ucie. JlecaTnyHble NPpUOJINKEHUS
UppaLMOHAIBHBIX yucen. CBoiicTBa apupMeTHUECKUX
KBaJpaTHBIX KOpHEH u nx IIPUMEHEHUE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUM M BBIYUCICHUSIM.
JlelicTBUTEIbHBIE YHCaa.
Crenenb C [EJbIM IIOKa3aTeJleM ¢ €€  CBOMCTBA.
CrannapTHas 3anmch 4McJa.

AuredpanyecKue BbIPAKEHUS

KBanpaTHblii  TpexwieH;  pa3joKeHHE  KBaJIPaTHOTO
Tpex4JieHa Ha MHOXHUTEIH.

AnreOpanyeckas IPOOB. OcHOBHOE CBOMCTBO
anrebpandeckoun poou. Crnoxenue, BBIUMTAHUE,
YMHOXCHHE, JIeJICHUE anreOpanvecKux npo0eii.

PanmoHanbHBIC BRIp@XKEHHS U UX IIPEOOpa30BaHUE.

YpaBHeHUS U HEepaBEeHCTBA
KBanparnoe ypaBHeHue, ¢opmysia KOpHEH KBaJpaTHOTO



ypaBHeHus. Teopema Bwuera. Pemenne ypaBHEHUH,
CBOJALIMXCS K JIMHEMHBIM M KBagpaTHbeIM. [Ipocreimme
poOHO-pallMOHAIBHBIE YPABHEHHUS.
I'paduueckass  mHTepmperanus  ypaBHEHUH € JIByMs
IIEPEMEHHBIMU M CHCTEM JIMHEHHBIX YPaBHCHUU C IBYMs
nepeMeHHbIMU. [IpuMepsl pemieHusi CUCTEM HEIWHEWHBIX
YPaBHEHHUI C ABYMs IIE€PEMEHHBIMH.
Pemenue TEKCTOBBIX 3aza4 anrebpanyecKkum
croco6om.
YucnoBble HepaBEHCTBA M UX cBolicTBa. HepaBeHCTBO ¢
OJTHOH IIEPEMEHHOM. PaBHOCHIIBHOCTH
HEPaBEHCTB. JInHEelHbIE HEpaBEHCTBA
c ofHOM 1epemMeHHON. CHUCTeMBbl JIMHEHWHBIX HEPABEHCTB C
OJTHOM IIEPEMEHHOM.
DOyHKIUH
[lonsstue  Qynknmuu. O6IaCTh ONPEIETICHUS U
MHOYX€CTBO3HauUeHUN (PpyHKIuu. Criocoosl
3agaHust GyHKIHUH.
I'padpuk pynkimu. Urenue cBOMCTB (PyHKIIMH O €€
rpaguky.



I[Ipumepsr TpadukoB (GYHKIUIN, OTpaKAIOIIUX pealbHbIC
MPOIIECCHI.

DyHKIIUH, OTHCHIBAIOIIINE MPSIMY 1O u o0paTHyt0
IPONGPLUOHANIBHBIC 3aBUCUMOCTH, UX rpapuku. OyHkumu Yy
= x% y = x’, y =\x,y =lxl I'paduueckoe pemienue
YPaBHEHMI U CHCTEM YPaBHEHUIA.

9 kiacce

Yuciaa v BLIYUCTICHUA
JleficTBUTENBHBIEC YHCIIa

PanyonaneHble 4yncia, UppallMOHAJIbHBIE YKMCIIAa, KOHEYHbIE
1  OecKOHeYHble  JIeCATHYHBIE JpoOu. MHOXEeCcTBO
JICHCTBUTEIIBHBIX YHCEJ; JCUCTBUTEIIBHBIE YHCJIA KaK
OeCKOHEUYHbIE JeCATHYHBIE JpoOu. B3auMHO OJHO3HA4YHOE
COOTBETCTBUE MEX/Y MHOKECTBOM JI€MCTBUTEJIBHBIX YUCENT
A KOOPAMHATHOU IIPSIMOM.

CpaBHeHHE JEHCTBUTENbHBIX YHCEJ, apUpMEeTHUYECKUE
JICUCTBUS CICUCTBUTEIIbHBIMA YHCIIAMU.

W3mepenus, npubImKeHus, OleHKHI

Pasmepbl OOBEKTOB OKPYKAIOIIETO MHUPA, UTUTEIbHOCTH
MPOLIECCOBB OKPYKAIOIIEM MHUPE.

[TpuGnuxxenHoe 3HAYCHUE BCIIUYHHEI, TOYHOCTbH

npubamwkenus. Okpyrienne uyucen. llpukuaka u oneHka
pE3yJIbTaTOB BBIYHCIICHUIA.

YpaBHeHHS M HEepaBeHCTBA

VYpaBHeHus ¢ OAHOM
HIEPEMEHHOM

JIunenHoe ypaBHEHHUE. Pemenne YPaBHECHUH,
CBOJAIINXCS KJIMHEUHBIM.
KBanpartnoe YpaBHEHHE. Pemienue YpaBHEHUIA,
CBOJSIIIMXCSL K KBaApaTHbIM. bHUKBaIpaTHOE ypaBHCHHE.
ITpumepsl pemieHuss ypaBHEHUHM TpPEeTbEM M UYETBEPTOU
CTEIICHEH PA3JIOKEHUEM Ha MHOXKUTEIIN.



Pemenne POOHO-parlMOHAIIBHBIX
ypaBHEeHUW. PemieHne  TEKCTOBBIX  3ajay
anreOpandecKuM METOJIOM.

Cuctembl ypaBHEHUI

VYpaBHeHHEe C JByMs TI€PpEMEHHBIMHU W €ro rpaduxk.
PemienuecucreM JByX JMHEWHBIX YpPaBHEHUW C JBYyMs
nepeMeHHbIMU. Pemenne cucrtemM IByX ypaBHEHU, OHO U3
KOTOPBIX JIMHEWHOE, a [Jpyroe — BTOPOH CTEHEHH.
I'paduueckass wuHTEepnperamysi CHUCTEMbl YpaBHEHUH C
JIByMsI IEPEMEHHBIMH.

Pemenue TEKCTOBBIX 3agay4 ajnredOpandyecKkum

CHocoOoM.

HepasencrBa

YucnoBble HEPABEHCTBA M MX CBOMCTBA.
Pemenue nMMHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.
Penrenue cucreM JIMHEMHBIX HEPABEHCTB C OJHOM
nepemMeHHon. KBagparnuele

HepaBeHcTBa. ['paduueckass MHTEepHperanusi HEPaBEHCTB U
CUCTEM



HEPaBEHCTB C ABYMS MEPEMEHHBIMU.

DOyHKIUUHA
KBanparuunas pyHKIus, ee rpapuk U CBOMCTBA.
[Tapabosna, KOOpAMHATHI BEPIINHBI TapaboJIbl, OCh
cummeTpuu napabonst. I'padukn  bynknunii: y = KX,
y =k + by =x/x,y =
X5y

= /X, Y= Ix| uux cBOMCTBA.

YucioBbIe NMOCJIEI0BATEIbHOCTH
Onpenenenue u crocoObl 3aJaHUs YUCIOBBIX MOCIEA0BATENBHOCTEN

ITonsaTne YHUCJIIOBOM  IOCJIENOBATEILHOCTH.

3ananue MOCJIE/IOBATEIILHOCTHU
pexkyppeHTHOU dhopMyioi u PopMyoi N-To dieHa.
Apupmernueckas 1 reoMeTprUdecKas porpeccuu
Apudmerrnueckass M T'€OMETpUYECKass  MPOIPECCHHU.
DopmyiJibl n- ro 4JIeHa apudmeTnyeckon u
T€OMETPUYECKOUN IMPOrPECCU, CYMMBI IIEPBBIX N YJICHOB.
HzoOpaxxenne 4ieHOB apu(PMeTHIESCKON U T€OMETPUIECKOMN
MIpOrpeccCuii TOYKAMHM Ha KOOPAMHATHOM IUIOCKOCTH.
JIuHelHbI1 W  SKCOOHEHUHWalbHBIM  pocT. ClOoXHbIE
IIPOLICHTBHI.

IINTAHUPYEMBIE TIPEAMETHBIE PE3YJBTATBI OCBOEHUS
PABOYEM INPOI'PAMMBI KYPCA o
I'OJAMOBYYEHUA)

OcBoeHne y4yeOHOro Kypca «Anrebpa» Ha YpOBHE
OCHOBHOTO 0011€T0 00pa3oBaHUs JOJDKHO OOeCnedYnuBaTh
TIOCTIDKEHHE CIIETYIOINX MNPEAMETHBIX 00pa30BaTeIbHBIX
pe3yabTaToB:

7 kjaacce

Yuciaa ¥ BLIYUCTICHUA
-  BpImoaHATH, coueTas yCTHbIE U IMHUCbMEHHBIE



OpHUEMBI, apudmMeTHIecKue necTBUS C
palMoHaJILHBIMH YHCIAMU.

- Haxomuth 3Ha4YeHUsT YHUCIOBBIX BBIPAKCHUM;
MPUMEHSTh Pa3HOOOpa3Hble CHOCOObBI W IMPHUEMBI
BBIYMCJICHUS]  3HAYEHUHW  JpPOOHBIX  BBIPAKEHUH,
coJiep>Kalnx OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

- IlepexomuTh OT OxHO# (OPMBI 3alUCH YHCET K
npyroi (mpeoOpa3oBBIBaTh JIECATUYHYIO JpOoOb B
OOBIKHOBECHHYIO, OOBIKHOBEHHYIO B JSCSATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECITUYHYIO IPOOB).

- CpaBHuUBaTh M YNOPSAJOYMBATH pallMOHaAJIbHBIC
yucia.

- OkpyrisaTh yucia.

- BBITIONHATE  TPUKUIAKY W OICHKY
pe3yJibTara BbIYUCIEHUH, OLIEHKY 3Ha4YeHUH
YHUCJIOBBIX  BBIPAXKECHUH.



-  BepmonHSITE  geWCTBHS CO  CTEOEHSIMHU  C
HaTypaJIbHBIMH MMOKA3aTEIISIMU.

- IIpumensts IIPpU3HaKU JEJINMOCTH,
pa310KeHue Ha MHOKUTEIIN HaTypaJlbHbBIX YHUCEIL.
- Pemarp npaKTUKO-OPUEHTUPOBAHHBIC  3aJ1a4H,
CBsIBAHHBIC C OTHOIIICHUCM BCJIIMYHH,
MMPONOPIHOHATIBHOCTBIO BEJIMYHH, MPOICHTAMU;
WHTEPIPETUPOBATh PE3ydbTaThl pEIIeHUs 3a7ad C
YUYETOM OTrpaHHUYEeHUH, CBSA3aHHBIX CO CBOWCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUs
- Hcnonp3oBarth anredpandeckyrd TEPMUHOJIOTHIO
U CUMBOJIMKY, INPUMCHATH €€ B IIPOLIECCEC OCBOCHUA
y4eOHOT0 MaTepHrania.
- Haxoautp 3HaueHUs1 OYKBEHHBIX BBIpAXXEHUM MpHU
3aJaHHBIX 3HAYCHUAX IMCPEMCHHBIX.
- BpmmonHATE NpeoOpa3oBaHUs 1IEJI0T0 BBIPAXKEHUS
B MHOTOWICH MOPUBEACHUEM MOJOOHBIX CllaraeMbIX,
pacCKpbBITHEM CKOOOK.
-  BpimonsATh YMHOXXEHHE OJIHOYJICHA Ha
MHOTOYJIEH U MHOTOYJIEHAa Ha MHOTOYJIEH, MIPUMEHSTh
(opMynbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.
- OcCymecTBIsITh pa3ioKEHHEe MHOTOYJICHOB Ha
MHOXHUTCIIN C IIOMOIIIBKO BBIHCCCHHUS 3a CKOOKHU
o0Iero  MHOXUTENsI, TPYNIUPOBKU  ClIara€MbIX,
MpUMEHEHUs] (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.
- Ilpumensts mpeoOpa3zoBaHHUsS MHOTOYJICHOB IS
pelIeHus1  pa3JIUYHBIX  33aJady W3  MaTEeMaTHKH,
CMEXXHBIX IIPEIMETOB, U3 PE€albHON IIPAKTHUKHU.
- HcnonszoBath CBOMCTBa CTeIeHeHn C
HaTypaJbHBIMUIIOKA3ATENsIMU JUISL IIPe0Opa30BaHUSA
BBIPAKEHUI.

YpaBHeHUsI 1 HePpaBEHCTBA
- Pemare  uHENHBIE  ypaBHEHUsT C  OJHOM



IIEpEMEHHONW, MNpPUMEHsIsI MpaBWiia Iepexojia oOT
HCXOJIHOIO ypaBHEHHUsS] K pPaBHOCUJIBHOMY €MY.
IIpoBepsiTh, SABISIETCS JIM YUCIIO KOPDHEM YpPaBHEHUSI.
- Ilpumensitb rpaduyecKkue MeToAbl HOpHU
pEelIeHUH JIMHEHHBIX YPAaBHCHHUN U UX CUCTEM.

- IlonOupaTte mpumepsl map YHUCEN, SBISIOIIUXCS
peluleHrueM  JMHEWHOro  ypaBHEHHUs C  JIBYMs
IIEpEMEHHBIMU.

- Crpouth B KOOPAWHATHON TIJIOCKOCTH Trpaduk
JIMHEWHOTO ypaBHEHUS C JBYMs NE€PEMEHHBIMU;
MOJIB3YSICh TpapUKOM, IPUBOJIUTH MPUMEPHI PEIICHUS

YpaBHEHHUSI.
- Pematp CUCTCMBI JABYX JUHEHHBIX
ypaBHEHUH C JIByMsI IEPEMEHHBIMH, B TOM YHCIE
rpagu4ecKu.

- CocTaBisaTh U pelarh JUMHEWHOE ypaBHEHUE WIIN
CUCTEMY JIMHEWHBIX YPAaBHEHHUM 110 YCJIIOBHIO 3aJ1a4H,
WHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM
3a/ja4¥ NOJIyYECHHBIN pe3yJibTaT.

Koopaunartel u rpapuxku. @yHkuun

- H3ob6paxatp Ha KOOPAWHATHON NPSIMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, JIy4H,
OTpPE3KHM,  HMHTEPBAJIbl;  3alUCHIBATL  YHUCIIOBBIC
MIPOMEXKYTKH Ha anreOpanyeckoM sI3bIKe.

- Ormeuarp B KOOPAMHATHOM IUIOCKOCTH TOYKH IIO
3aJJaHHBIM KOOpJAMHATaM; CTPOUTH TpaduKU JTHHEWHBIX
Gynkmit. Ctpouts rpa@uk QyHKMY = |x|.

- OmnwuceiBaTh € MNOMOUIbIO (QYHKUHUNH HW3BECTHBIC
3aBUCUMOCTHU MEXJy BEJIMYMHAMU: CKOPOCTb, BpeMs,
paccTosiHuE; LICHA, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOJIUTEIILHOCTD, BpeMsi, 00bEM pPaOOTHI.

- Haxonute 3HaueHue (PyHKLUMH I10 3HAYCHUIO €€

apryMeHTa.
- Iloummartpe rpadudecKkuii cnocod MpeacTaBICHUS



u aHaM3a nHpOopMaIUM; WU3BJICKATH u
WHTEepOpeTupoBaTh HHPOpManuioo U3 rpapHUKoOB
pEaIbHBIX IIPOIECCOB U 3aBHCUMOCTEN.

8 ki1acce

Yuciaa 1 BLIYHCIEHUS
- Hcnonb3oBaTh HaydajbHBIC TIPEJICTABICHUS O
MHOECTBE JICMCTBUTEIILHBIX YHCEN JJIsl CpPaBHEHUS,
OKpYTJICHUS " BBIYMCIICHU; U300paXkaTh
JICUCTBUTENIbHBIC 4YHMCJa TOYKAMH Ha KOOPJAUHATHOM
PSIMOM.
- Ilpumenstb HOHSTHUE apu(pMETHIECCKOTO
KBa/IpaTHOT'O KOPHsSI; HAXOJUTh KBaJpaTHbIE KOPHH,
HUCIIOJIB3YsI TP HEOOXOJUMOCTH  KaIBKYIISITOD;
BBIIIOJIHATH nmpeoOpa3oBaHUs BBIpA)KCHUH,
coZep KallluX  KBaJpaTHBIC KOpHU, UCTIOJIB3YSI
CBOMCTBAa KOPHEH.
- Hcmoap30BaTh 3ammicu OOJBNIMX M MaJIbIX YHCEN

C TOMOIIBIO JIECITUYHBIX JApoOeld M cTeneHeu uucia
10.

AuredpanyecKkne BbIPAKeHHSA
- HpI/IMeHﬂTB IIOHATHUC CTCIICHU C IICSJIbIM

MoKa3aTeseMm, BBITIOJIHSTh npeoOpa3oBaHUs
BBIPAXKEHUI, colepKallluX CTENeHU C LEeIbIM
IOKa3aTeJIEM.

- BBIIONHATE TOXKJICSCTBEHHBIC HpeO6p330BaHI/I}I
PpaluOHAJIbHBIX BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
JEMCTBUUM HaJI MHOrodJeHaMHd Hu aﬂre6paI/I‘-ICCKI/IMI/I

JIPOOSIMHU.

- PacknagpiBaTh  KBaApaTHBIM  TPEX4JI€EH  Ha
MHOKHTECIIN.

- IIpumensrts peoOpa3zoBaHus BBIpAKCHUM
ISt pelIeHus] pa3IUuyHbIX 3aJad W3 MAaTEMATHKH,

CMEXXHBIX TIPEJIMETOB, U3 PeajIbHON MPAKTHUKH.



YpaBHeHUS M HepaBEeHCTBA
- Pemarp nmHelHBIE, KBaJpaTHBIE YPAaBHEHUS U
pauMoOHaIbHbIE YPABHEHUs, CBOJSIIUECS K HUM,
CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

- IIpoBoaurs pOCTEUIINE HUcciIeJOBaHUS
YPaBHEHUM M CUCTEM ypPaBHEHUIM, B TOM UUCJIE C
OpUMEHEHHEeM  TrpadUUYecKuXx  MNpPEeACTaBICHUN
(ycTaHaBiIMBaTh, HWMEET JIM YypPaBHCHUE WM
CUCTEMA YpPaBHEHHUU pPELICHUsI, €CIIU HMEET, TO
CKOJIBKO, U TIp.).
- IlepexomuTh OT cJlOBECHOW (HOPMYITUPOBKH
3aJjadl K e¢ alreOpanmydecKod MOJICJIH C MOMOIIBIO
COCTaBJICHUSI YpaBHEHUS WJIM CHUCTEMbl YpPaBHEHUU,
WUHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/lauM MOJIyYE€HHBIN pe3yJibTar.
- IIpumeHsiTH CBOWCTBA YMCIOBBIX HEPABEHCTB JUIS
CpaBHEHHUSI, OLIEHKHW; pEIIaTh JIMHEWHbIE HEPABEHCTBA
C OJHOW NEePEeMEHHOW M HX CHUCTEMBI; J1aBaTh
rpadUYeCcKyr0 HWILUTIOCTPAIIMI0O MHOXECTBA PEIICHUHN
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

- I[loanmate W wWcCHONB30BaTh (YHKIIMOHAJILHBIC

MOHSITUSI W SI3bIK  (TEPMUHBI, CUMBOJINYECKHUEC

0003HaYCHHA); OIpeNIeNATh 3HaueHHue (YHKIUH IO

3HAQYCHUIO apTyMEHTa; OMNpeAelisiTh CBOWCTBAa (PYHKIINHU

o ee rpaduky.

- Ctpouth TpaduKku dJIEeMEHTapHBIX (QYHKIUNW BUAa Y

=k/x, y = x?,

y = X3,y = X, Yy = |x|, onuchBaTh CBOiicTBa

9UCI0BOM QYHKIMHU 110 €€ rpaduKy.
9 xmacc

Yucia ¥ BLIYUCTICHUSA
- CpaBHUBATh U yHOPSAOYMBATH pallMOHAIbHBIE U



UppALMOHAJIBHBIC YUCIIA.
- BeimosHATe  apudmMeTHdecKkue — ICUCTBHUS  C
paluMoOHaJIbHBIMHA  4YHCJIaMH, codYeTass  yYCTHbIE U
IIMCBMEHHBIC INPHUEMBI, BBIIOJHATH BBIYHUCIECHUSA C
UPPaALMOHAIIBHBIMU YHCIIAMU.

- HaxomuTe 3Ha4YeHHss CTEHNEHEU C LEIbIMU
IIOKA3aTeJIIMA M KOPHEH; BBIYHUCIIATH 3HA4YCHUSA
YUCJIOBBIX BBIPAKEHUM.

- OxpyriaTh JAE€UCTBUTEIbHBIE YMCIIA, BBINOIHSITH
NPUKUAKY PE3yJbTaTa BBIUYMCIEHHUMH, OLIEHKY YHCJIOBBIX
BBIPAXKEHUM.

YpaBHeHHs] M HEPaBeHCTBA
- Pemartes nuHeliHbIE U KBagpaTHBIC
YPaBHEHUS, YPABHEHMUSI, CBOISIIIUECS K HHUM,
pocTerIne IPpOOHO-paIlMOHAJILHBIC



ypaBHEHUSI.

— Pemate cuctemMsbl ABYX JIMHEWMHBIX YpPaBHEHUU C
JIByMsi TIEPEMEHHBIMM W CHUCTEMbI JABYX ypaBHEHHUM, B
KOTOPBIX OJIHO YPAaBHEHHUE HE SIBIISIETCS JIMHECHUHBIM.

- Pemate TekcTOBBIE 3ajaum  alreOpanyecKuM
cnocobOM € MOMOIIBIO COCTaBJICHUS ypPAaBHECHUS WIIHU
CHCTEMBI JIByX YPaBHEHUHN C ABYMsI IEPEMEHHBIMU.

- IIpoBoauTh NpoCcTEUIIne HUCCIICIOBaHUSA
YPABHECHUU U CHUCTEM YpPaBHEHMHI, B TOM 4YHUCJIIE C
NpUMEHEHHUEM rpadpuueckux npeacTaBJICHUM
(ycTaHaBiuBaTh, UMEET JIU YpPaBHEHUE WUJIU CUCTEMaA
YPABHEHUM pEUICHHUsI, €CJIU UMEET, TO CKOJBKO, U
op.).

- Pemiate  cucTteMbl  JTHMHEWHBIX  HEPABEHCTB,
CHUCTEMBI  HEPABE€HCTB, BKJIIOYAIOIIME  KBaJPaTHOE
HEPaBEHCTBO; n300paXkaTh peuienue CHUCTEMBI
HEpPAaBEHCTB HA  YHUCJIOBOW MpsIMOM, 3alMChIBATh
peleHruec MOMOIIbI0 CUMBOJIOB.

- Hcnonp3oBaTh HEpaBEHCTBA MNPHU  PEUICHUH
pa3nv4YHBIX 3a7a4.

DOyHKUUM

- Pacito3HaBaTh (GyHKUIMH HU3yYEHHBIX BH/JIOB.
IToka3biBaTh CXeMaTU4YeCKHU pacnosoKeHue Ha
KOOPJIMHATHOW MJIOCKOCTH rpadukoB (GyHKUUNW BUAA: Y

=kx,y=kx+b,y=xk,y=ax2
+bX+C,y:X3,y:\/X,y=|x|B3aBI/ICI/IMOCTI/IOT
3HAYCHUH  KOd(P(PUIIMEHTOB;, OIKCHIBATH  CBOWCTBA
byHKIIMH.

- Ctpouth M M300pakaTb CXEeMaTUYECCKU TpadUuKu
KBaJIpaTUYHBIX byHKIIMH, ONHChIBATh CBOMCTBa
KBaJpaTUYHBIX (PYHKIIUH TTO UX TpaduKam.

- Pacrio3HaBaTh KBaApaTUIHYIO (PYHKIIUIO IO
dopmyrie, HOPUBOAUTHL HOpPUMEPHI KBAJAPATUUHBIX



(pyHKIMN U3 peaTbHOM XXU3HU, PU3UKH, TEOMETPUH.

Apudmernueckasi 1 reomeTrpuyeckasi Mporpeccuu

- PacnioznaBatsb apu(pMETHIECKYIO u
FeOMETPUYECKYI0 MPOTrPEecCUM IIPU Pa3HBIX crocobdax
3a/1aHus.

- BbINONHATE BBIYKUCICHUS C UCHOJIb30BAHUEM

dhopmyn Nn-ro 4JIeHa apupmMeTHIecKoin u
r€OMETPUYECKON MPOTPECCUM, CYMMBI epBBIX N
YJICHOB.

- H3o6paxate YJICHBI I10CJIEJOBATEIbHOCTH
TOYKaMM Ha KOOPJAMHATHOM IIOCKOCTH.

- Pemats 3a/laul, CBSI3aHHbIC

c YU CJIOBBIMU IIOCJIEIOBATEIIBHOCTSIMHU, B

TOM qucIie 3a7a4u nu3 peanbHOMU

)KU3HU (C HCIIOJIb30BAaHUEM KaJIbKYJISITOPA,
LU (PPOBBIX TEXHOJIOTUH).






TEMATUYECKOE IIJIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUSA)

7 xaacc (102 v)

Ha3zBan
ue
pasaeJia
(Tembl)
(umea

0

4acoB

OcHOBHOE
cojep KaHue

OcCHOBHBIE BH/IbI
AeATEJIbHOCTH
o0yuarumuxcst

JJIeKTPOHH
ble
(uudposbie
o0pa3oBareJ
bHBIE

pecypchl)




Boipaxkenu
i,
TOK/1eCcTBAa,
YPaBHeHHe
(23 v)

IlonsTue
palnyoHaIbHOTO YHCJIA.
Apudmernueckue
NEeUCTBUS

c
palroHaJIbHBIMU
yuciaMu. CpaBHEHUE,
YHOpsIAOUMBaHUE
panoHaJIbHbIX
YHCEIl.
Creniens ¢
HaTypaJbHbIM
IMOKa3aTeJIeM.
Pemenue  OCHOBHBIX
3aga4 Ha apoou,
OPOLICHTHI u3
peaibHON NPaKTUKU.
IIpnsnaku
J€JIMMOCTH,

pa3noKeHus

CucremaruzupoBatb U 000Oramarhb
3HAHMSA
00 OOBIKHOBEHHBIX U JIECITUYHBIX
npobsix. CpaBHUBATh U
YHOPSiI0YUBATH
APOOH, TpeoOpa3OBhIBas
apu HEOOXOIMMOCTH
JIECATUYHBIC IPOOU B
OOBIKHOBEHHBIC,
OOBIKHOBEHHBIE B  JCCSATHYHEBIC,
BUYACTHOCTH B
OECKOHEUHYIO JECITUYHYIO IPOOb.
IIpumenarsb pa3HooOpa3Hblie
CIOCOo0bI MIPHEMBI
BbIYHCJIEHHS] 3HAYEeHUI APOOHBIX
BBIPAKEHM M, COJIep)KaIINX
OOBIKHOBCHHBIC W JICCITUIHBIC
poou:
MPUHEOOXOTUMOCTH

3aMCHATH

JIECSITUYHYIO TPOOH
OOBIKHOBEHHOW U
OOBIKHOBEHHYTO




a MHOHUTEITA
HaTypaJIbHBIX YHCEJI.
Peanbubie
3aBucumocTu. [Ipssmast
u oOpaTHas
HPOTIOPIITHOHATLHOCTH

JIECSITUYHOM, TPUBOAUTH BhIPAXKEHUE K
dbopme,Hanboee y1o0HON I
BBIYMCJICHUM,
mpeoopa3oBBIBATh JAPOOHBIC
BBIpQXXCHUSI HAYMHOKEHHUE U JICJICHUE
JICCSITHIHBIX APOOCH KJICHCTBUSIM C
IIEJIBIMA YHUCJIAMH.
IMpuBoANTH YHUCJIOBBIE U
OyKBEeHHbIETPUMeEPbI
CTENEHU C HATypaJIbHBIM




nmoKasaTreieM, 00BICHSS
3HAYEHHUSIOCHOBAHHUSI ~ CTENCHU |
MoKas3aTess  CTeNeHW,  HaXOJHUTh
3HaueHus cTerneHel Buaa a" (a

— nro6oe paroHaIbHOE YUCIIO, N —
HaTypajdbHOE YHUCIO).

IToHuUMATBh CMBICJ 3alMUCU OOJIBIINX
Yyucen C TIOMOIIBIO  JIECSTHYHBIX
npobeir wu creneneir 4uyucna 10,
NPUMEHSATH X B  peaJbHBIX
CHUTYyaIusX.

[lpumeHsTP  TPHU3HAKK  JEIUMOCTH,
pa3ioKeHUs HA MHOXKHUTENN HaTypalbHbIX
qucen.

Pemate 3amaum Ha YacTH, MPOLEHTHI,
NPONOPIMH, HA HAXOXKJAECHUE JApOOH
(mporieHTa) OT BEIMYUHBI U BEJIMYUHBI 110
e¢ npoOu (MpoIeHTy), 1podu (MpoIeHTA),
KOTOPBIH COCTaBIISIET OJHA BEIHYUHA OT
JIPYTOM. [IpuBOoaUTSH, pa3buparts,
OLICHUBATh Pa3NIMYHBIC PEIICHUS, 3aIHCH




peLeHN TeKCTOBBIX 3a/a4.
Pacrnio3HaBath U OOBSICHATH, ONMPAsICh Ha
olpeieNeHus, psSIMO
IPONOPLUOHATIbHbIE u o0paTHO
IPONOPLHOHATIBHBIC 3aBUCIMOCTH MEXIY
BEJIMUYMHAMU; IPUBOJUTH MPUMEPHI 3TUX
3aBUCUMOCTEl M3 pPEalIbHOIO MHpa, W3
JPYTUX Y4EOHBIX MIPEAMETOB.

Pemars [IPaKTUKO-OPHUEHTUPOBAHHbIE
3aJauu Ha JpoOu, MPOLEHTHI, NMPSIMYIO U
o0paTHyIo IIPONOPLIMOHAIBHOCTH,
IPONOpLUHU




DOyHKIU
(11 q)

bykBeHHbIE
BBIpa)XXKEHU
s.IlepemeHHbIE.
Jlommyctumeblie
3HA4YECH
USITIEPEMEHHBIX.
DopMyIBbL.
[Ipeob6paszoBanue
OYKBEHHBIX
BBIpaXKeHU
W, pacCKpbpITHE CKOOOK
u
MpUBEICHUE
MOJOOHBIX
cllaraéMbIX.
CBolicTBa CTENEHU
c
HaTypaJbHbIM
MoKa3aTeJeM.
MHoOrouneHsl.

CrnoxeHue

OBaaaernb
anredOpanyecKoi
TEPMUHOJIOTUEN U
CUMBOJIUKOM,

NPUMEHATHb €¢ B IPOLIECCE OCBOCHUS
y4eOHOT0 MaTepuaa.
HaxoauTh 3HaueHHs OYKBEHHBIX
BBIpaKEHU M opu 3aJaHHBIX
3HAYECHUSIX OYKB; BBITIOJIHATH
BBIYUCIICHUS IO (QopMytam.
BbInoJHATH

npeoOpa3zoBaHUs

1IEJIOTOBBIPAKEHUS B

MHOTOYJIEH

MPUBEIECHUEM TTOJJOOHBIX
CIIaraeMbIX, PaCKpPhITHEM CKOOOK.
BBITIONHATE  YMHOXEHHEOJHOUJIEHA

HaMHOTOYJICH U

MHOTOWICHAa Ha

MHOTOWICH, TPUMEHSTh

dhopmynsl KBasipata




BBIYHTAHUE,
YMHOXEHH
e
MHOT'OYJICHOB.
Dopmyi
Bl COKpAIICHHOTO

YMHOKEHMS. PaznoxeHue
MHOT'O4JIEHOB Ha
MHOKHTEIH

CYMMBI WKBajpaTa
Pa3HOCTH.

OcCymiecTBIATh Pa3IoKEHUE
MHOTOYJICHOB HA MHOXKUTEIN TyTEM
BBIHECEHHS 32 CKOOKH 001I1eT0
MHOXHTEJISI, IPUMEHEHHS (POPMYJIIBI
pPa3HOCTU KBaJpaToB, (hopmyi
COKpAILEHHOr0 YMHOXeHUA. [Ipumenars
npeoOpa3oBaHNE€ MHOTOUJICHOB JJIS
pelLIeHHs Pa3JInYHbIX 3aj1a4 U3
MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3
peanbHOM MPaKTUKU.

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS
MaTeMaTHuKn




YpaBHeH
usiu

HepaBeHC
TBa(20 1)

YpaBHeHue,

MpaBuiIa
mpeoOpa3oBaHUs
YpaBHEHHS,
PaBHOCHIIBHOCTH
YpaBHEHUM.

JIuneitHoe
ypaBHEHHE C

OJIHOU
IIEpEMEHHOM,

pelieHue
JTUHEHWHBIX

ypaBHEHU

M. Pemenue 3aa4 ¢
IMOMOLIBIO YPABHEHUU.
Jluneininoe
YpaBHEHUE
CABYMs
MNEPEMEHHBIMH U €TO

rpaduk. Cucrema
JIBYX
JIUHEWHBIX

Pemiarp JHMHENHOE ypaBHEHHE C

OJHOU IIEPEMEHHOM, NpUMeHSI s
NpaBMjia Iepexoga OT HCXOJHOTO
YpaBHEHHUsI K pPaBHOCUJIBHOMY €MY
6osiee mpocroro Buzna. IIpoBepsTs,
SIBJISIETCSL  JIA  KOHKPETHOE  YHCIO
KOPHEM ypaBHEHUSI.

ITondupaTs npumepsl 11ap

YHCEJl, SABJISIIOLLMXCS] PELIEHUEM
JIMHEWHOI'0 YpaBHEHUS C ABYMsI
nepeMeHHbIMU. CTPOMTH B
KOOPJIMHATHOH IIJIOCKOCTH

rpadguk JUHEHHOI0 ypaBHEHUS C
JIBYMSAIIEPEMEHHBIMU; T10JIB3YSChH
rpa¢ukoM, NPUBOAUTH

NpUMepPbI PELICHUs] YPaBHEHUSL.
HaxoauTts pelieHue

CUCTEMBI IBYXJIMHEWHBIX

YpaBHEHUI C ABYMsI

IIEPEMEHHBIMU.

CocTaBiasATh U pemiaTb ypaBHEHUE

WIACUCTEMY YPaBHEHUHU IO




ypaBHEHUH

CABYMS
MepEMEHHBIMU
. Pemrenue
CHUCTEM
ypaBHEHUH
crioco6o
M OACTaHOBKH u

CIIOCOOOM CJIOKEHMUS

YCJIOBHIO 3aJl1a4d, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM
3a/1a4uu
MOJIyYEHHBIN
pe3yabpTar

Koopauna
ThIN
rpaguxu.
DOyHKUNH
(244)

Koopannara Touku Ha
IPsIMOU.

YHuciios
bl OPOMEXKYTKH.
Paccrosinne MEXY
ABYMsI TOYKAMM

HM300paxars Ha  KOOpAMHATHOU

HpHMOfI TOYKH, COOTBCTCTBYIOLIUC

3aJaHHbIM KOOpAuHAaTaMm, JIy4u,
OTPE3KHU, MHTCPBAJIbI; 3allUChIBATb HUX

Ha aJre0pandecKoM SI3bIKE.

OtmedaTs B KOOpJAMHATHOM IIJIOCKOCTH




KOOpJAUHATHOU
MPSIMOM.
[IpssmoyronbHas

CHCTE
Ma KOOpJMHAT Ha
IUIOCKOCTH. [Tpumepsnl
rpaduKoB, 3aJaHHBIX

TOYKM 10 3aJaHHBIM  KOOpJUHATaM;
CTPOUTH rpaduKu HECIIOKHBIX
3aBHCHUMOCTEH,
3aJaHHbIX (popMynamu, B
TOM YHCJIE C TOMOIIBIO HU(POBBIX




dbopmynamu.
rpaduKoB

3aBUCHUMOCTEM.

ITousrue
I'padux
CBolicTBa
JInaenHas

YreHue
peanbHBIX

byHKIIHH.
¢byHKIMN.
GyHKIMIA.

yHKIH

s. Iloctpoenue rtpaduka

JIMHEHHON

GbyHKIUH.

I'paduk pynkuun y =1x |

nabopaTopuid.

[IpumensTb,  U3ydarhb
MIPEUMYILECTBa,
UHTEPIIPETUPOBATh IpaduyecKuil crnocod

MIPEICTABICHUS " aHanm3a
pa3zHooOpa3Hoi KU3HCHHOM
UHPOpPMALINH.

OcBauBatb HIOHSITHE byHKIMH,
OBJIaJICBaTh (GyHKIMOHATHLHON
TEPMUHOJIOTHEN.

Pacnio3naBate TUHEHHYIO (QYHKIHIO y =

kx + b, omuceiBaTh e¢ CcBOWCTBa B

3aBUCHUMOCTH oT 3HAYEHUN

ko3 durrenTos k u b.

Crpouth rpaduxu JIMHEHHON (QYHKINH,

byaxkmumy = Ix 1.

Hcnonb3oBate 1uppoBele pecypehl
JUIATIOCTPOEHUS TpapuKOB

GyHKIUN 1 U3y4YeHUs] WX CBOMCTB.
[TpuBOAUTH MpUMEPHI




JIMHEUHEIX 3aBUCUMOCTEHN B
peabHBIX MPOIECCax M SIBICHUAX

IloBTOpEHN
en
00o00menune(
6 1)

IToBTOpEeHue

OCHOBH
BIX IIOHATUM U METOJOB
Kypca 7 KJ1acca,
00o0u1enne 3HaHUMU

BriOupaTrb, NPUMEHATH OLEHHBATH

Cnoco0bl CpaBHEHUS YqHUCen,
BBIYHCJICHUIA,
npeoOpa3oBaHUit BBIPAKECHU U,
peleHus ypaBHEHU .
OcyumecTBJIsATH
CAMOKOHTPO

Jb  BBIIOJHSIEMBIX  JEUCTBUU

u




CaMOTIPOBEPKY pe3yabTara
BBIYHCJICHUH, npeoOpa3oBaHUM,
MOCTPOCHUI.

Pemwats 3amaun M3 peaJbHON JKU3HH,
MIPUMEHITh MaTeMaTUYECKUEe 3HAHUS IS
pelIeHus 3a/1a4 U3 APYrux MpeMeToB.




Pemrate TekcTOBBIC 3a1a4H,
CPaBHHMBATh, BHIOMPATH CIIOCOOBI
peleHs 3a1a4u

8 «iacc (102 4)

Ha3zBan DJIeKTPOHHbIE
ue OcHoBHOe OcHOBHBIE BHABI (undpoBbie
pasaeJa coJep:KaHue NeSTeIbHOCTH o0pa3oBaTteib
(TembI) o0yyaromuxcs HbIE pecypchl)
Kypca

(umcao

4acoB)

Yucna n KBanpaTtHbIii KOpEHB PopmyJIMPOBATH

BBIMMCIECHU | p3ypcia. [Tonsitue 06 omnpejeJieHne

fl. HppaumonaibHoM KBaJIpaTHOT'O KOpPHA W3

Ksanparu 4quclie. 4qucla,

bICKOPHHU JlecsaTuuHbie apu(pMEeTH4eCcKOro KBaJpaTHOTO

(15 v) OPUOINIKEHUS KOPHSI.




UppaMOHAIBHBIX
qHCel.
JlelicTBUTEIIbHBIC
qycia.

CpaBHeHue
IOEUCTBUTEIILHEBIX YHCEIL.
ApudmMeTHIeCKuit
KBangpaTHbIii KOPEHB.
VYpaBHEeHHE BUOAA x* = a.
CaoiicTBa
apu(pMEeTUIECKUX
KBaJIpaTHBIX KOPHEM.
IIpeo6Gpa3oBanue

YU CJIOBBIX BBIpa)KCHHfI,

le/IMeHﬂTb orcpanmrr0 HM3BJICUCHUA

KBaJ[pATHOTO  KOpPHSI M3  4MCIIA,
HCIOJIB3Ysl TIPU  HEOOXOJAUMOCTHU
KAJBbKYJIATOP.

OueHuBaTh  KBaJpaTHbIE KOpPHU
OeJbIMU YHCIIaAaMU U ACCATUYHBIMU
JPOOSIMHU.

CpaBHUBATH 1

ynopsiroumBaTb
paloOHAJIbHBIC U UPPALMOHAJIbHBIC

YHCJIa,3alIMCaHHbIE C IIOMOIIBIO
KBaJpaTHBIX KOPHEH.
MccaenoBarh ypaBHeHHE X° = @,

HaXOJIUTh TOYHBICE U MNPUOIMKESHHbIE
kopHU npu a >0.
HUccaenoBarhb CBOMCTBA

KBaJpaTHBIX




coJIepKaImx
KBaJpaTHBICKOPHU

KOpHEH, IIPOBOSI YUCIIOBBIE
DKCIIEPUMEHTBI C

HUCIIOJb30BAHUEM
KaJIbKYJIATO
pa
(komIIBIOTEDA).
Jloka3bIBaTh CcBOliCcTBA
apuMeTUIecKux KBaJpaTHBIX
KOpHEH; MIPUMEHSTH ux JUIs
nmpeoOpa30BaHUs BEIPAKECHUH.
BbinoygHaTs npeodpazoBaHuA
BBIpA)KCHUM, coleprKalmx
KBaJIpaTHbIE

KOpHHU.BrIpaxaTts
nepeMEHHbBIE
U3 TEOMETPUYECKUX U
dbuznueckux Gopmy.
BbruucasaTh 3HAYECHUS] BBIPAKECHUM,
COZEpIKAIIMX  KBaApaTHbIC
KOpPHH, HUCTIONb3YS
npu




HEOOXOAUMOCTH
KaJIbKYJISITOP.
Hcnoab30BaTh B XOA¢ PCIICHUS

3a7a43JIeMEHTapHbIC
MpeACTaBIICHUS,

CBsI3aHHBIC c
MPUOIV>KEHHBIMH

3HAYEHUSIMU BEJIWYUH.
3HaKOMMTBCSI C HMCTOpHEl
pa3BUTUSIMATEMAaTUKU

Yuciaa n
BbBIYUCJICH
nM

CreneHnb
CICJIbIM
nokKasare

CreneHs ¢ HeabIM
ITOKa3aTeJIEM.
CranmapTHas 3anuch
qyuca.

Pa3mepbl 00beKTOB
OKpYXaromiero Mupa (0T
3JIEMEHTAPHBIX YACTHII JIO

dopmyaMpoOBaTh ONpeaeeHue
CTETEHH CIIEIIBIM TTOKa3aTeJIeM.
IIpeacraBiasiTth 3anUCh OOJBIINX U
MaJIBIXYHUCEJ B CTAHJAPTHOM BHJIE.
CpaBHHMBATBH YHCIIAa U BEJIUYUHBI,
3aliCaHHbIE C UCIIOJIb30BAaHUEM
crenenu 10.




Jaem (7 1)

KOCMHYECKHX 0OBEKTOR),
JUTUTEILHOCTh IIPOIIECCOB
B OKPY’KaroIleM MUpeE.
CBolicTBacTeneHu ¢
EJIBIM TTOKa3aTelleM

Hcnoan3oBaTh 3anmuch 4YlCCl B
CTaHAapTHOM BHAC MAJISA BBIPAXXCHUA
pa3Mep0B06’beKTOB, JJIUTCIIBHOCTHU
IIpoecCoB B




OKpY’KaloIlIeM MUpE.
DopMYyJIMPOBATh, 3ANIUCHIBATH B
CMMBOJIMYeCKOH opMe 1
WLIIOCTPUPOBATH IPUMeEPaAMHU
CBOMCTBA CTEIICHHU C LIEJIBIM
II0KAa3aTEJIEM.

IIpuMeHATH CBOMCTBA CTEIICHU IS
1peoOpa3oBaHUs BEIPAXKEHUH,
COJZIEPIKALIUMX CTEIIEHU C LEJIbIM
IIOKa3aTeJIeM.

BBINOJHATH AeHCTBUA C
YHUCJIaMH, 3allMCaHHBIMU B
CTaHJapTHOM BUJIE

(yYMHO>XeHue, JIeJIeHuE,
BO3BE/ICHHE BCTCIICHD)

Anredpau
yecKHe
BbIPaKEeH
us
KBaagpatn
bl
Tpex4JieH

KBanpatnusbiii
TPEXUJIECH.
Paznosxenue
KBaJIpaTHOTO
TpexXwieHa Ha
MHOKHUTEIIN

Pacno3HaBaTh KBaJApaTHBIN
TPEX4IEH, yCTaHABINBATh
BO3MOHOCTB €r0 pa3JIOKEHUA
Ha MHOHUTCIIH.

PackiaaabiBaTh HA MHOYKHUTEIH
KBaJIpaTHBIA TPEX4JICH
HEOTPHULATEIIbHBIM




(5w

JAUCKPUMHWHAHTOM

Aureop
an
yecKkue
BBIpaKe
HUSL.
Aureop
am
yeckas
ApooL

(15 uv)

Anrebpanyeckast

JpOOBb.
Jlonycrtumsie

3HAa4YECH
WSITICPEMCHHBIX,
BXO/JISIIIUX B
anreOpanyeckue
BBIPKCHHSI.

OcHoBHOE

CBOMCTBO
anreOpanyeckoil 1poou.

CokpartiieH
e ipobei.
CnosxeHue,
BbIUYUTAH
ue, YMHOXKCHHC Hu

AeJIeHNE

3anucbiBaTh ajJiredOpanmyecKue
BBIpAXKEHUS.

Haxoaurh

001acTh onpeeseHus
palMOHaIbHOI'O BEIPAKEHMUS.
BBINOJHATHL YUCIIOBBIE
IT0JICTAHOBKH Y BHIYUCJISATH
3HaYE€HHUEAPOOU, B TOM HUCIIE C
ITOMOIIBIO KATBKYJISATOPA.
PopMyIHpPOBATH OCHOBHOE
CBOMCTBO anreOpanyeckoit Apoou u
NPUMEHATH €T0JUIs
npeoOpa3oBaHus IpoOeil.
BbINOJHATH AeiicTBUSA C
anredpandecKuMu




anrebpandecKkux
IpOOeH.




IIpeoOpazoBanue
BbIPaKECHUH,

cozeprKal
uxajgreOpandecKue
poon

npobsimu. [IpuMeHsTH
peoOpa30BaHUS BHIPAKCHUIN
JUTsI peIlIeHUs 3a/1a4.
BbipaxkaTh nepeMeHHbIE U3
dbopmyn(puznueckux,
FeOMETPUICCKUX,
OITUCHIBAIOIIINX OBITOBBIC
CUTYAIIUH)




YpaBHeH
U U
HepPaBeHC
TBA.
Ksagparun
bl €
YPABHEHH
(15 )

KBanparnoe ypaBHeHHE.

Hemniosnoe
KBaJpaTH
oe
YPaBHEHHE.
dopmyna
KOpHEH
KBaJIpaTHO
rOypaBHEHHUS.
Teopema
Buera.
Pemenue
ypaBHEHUI,
CBOJAIIUXCS K
KBaJpaTHBIM.
ITpocreimme
JIPOOHO-
panyoHanbHbIE
ypaBHeHUs. Penienue
TEKCTOBBIX 3a7a4c
IIOMOIIBIO

Pacno3znaBarhb KBajpaTHbIE
ypaBHEHUS. 3aIMCHIBAThH
¢dopmyay
KOPHEUKBAJAPATHOT'O
YpaBHEHHS,
peliaTb KBaJApaTHbIE
YPABHEHM — IOJIHBbIE U HEIOJIHBIE.
IIpoBoauTh mpocreiinmue
HCCJIeJ0BAHUS
KBagparHbIX ypaBHEHUH.
Pemiate ypaBHeHHs, CBOASIIUECS K

KBaJpaTHBIM, c ITOMOIIIBIO
npeobpazoBaHU u 3aMEHOH
IIEPEMEHHOU.

HabGaropate u  aHAJIM3MPOBATh
CBA3b MEXTY KOPHSIMU u
koddpUIeHTaMHA KBaJIpaTHOT'O
ypaBHEHHSI.

dopmyaupoBarbs TeopeMy Buera, a
TaK>Xe oOpaTHy1o Teopemy,

IIPUMCHSATH DTUTCOPCMBI IJIs1 PCIICHUA




KBaJIpaTHBIX
ypaBHEHUM

3ajaq.
Pematp TEKCTOBBIC 3aa4n
anredpanvecKuM CrocoOOM: TMEePEeXOIUTh
OT CJIOBECHOH (OPMYITHPOBKHU YCIOBUS
3a7auu K anreOpanyeckord MOAETH MyTEM
COCTaBJICHUS YpaBHEHUS; pemrarb
COCTaBJICHHOE ypaBHEHHE;
MHTEPIPETHPOBATH PE3YIIbTAT.
3HaKOMHUTBCA C  HCTOpUEH  pa3BUTHA
anreopsl




YpaBHeH
usiu
HepaBeHC
TBA.
Cucremsl
YPaBHEHH
i (13 u)

JIuneitHOEe ypaBHEHHE C
JBYMsI  II€PEMEHHBIMH,
ero rpaduk, MIpUMEPHI
pElLICHUs YPAaBHEHUU B
LIEJIBIX YUCIaX.
Pemenne cucrem
JIBYX
JIMHEWHBIX YPaBHEHUM
CABYMsI
IIEPEMEHHBIM
n. [Ipumepsl pemenus
CUCTEMHEJIMHENHBIX
ypaBHEHUN
CABYMs
IIEPEMEHHBIMU.
I'paduueckas
WHTEpIpeTaus
YPaBHEHHS C IBYMsI
IIEPEMEHHBIMHU U CUCTEM
YpaBHEHUN C ABYMsI
IIEPEMEHHBIMU.

Pacno3HaBaThs  JIMHEHUHEBIC
YpaBHEHUS CABYMsI
NEePEMEHHBIMU.
CrpouThb rpauKu TUHEHHBIX
YpaBHEHUI, BTOM YHCJIE
HCNO0JIb3Yysl HM(POBBIE pecypehl.
Pa3zauuarthb napaieiabHbIe
U TIepEeCceKaroIIurecs
NPsAMBIE IO UX YPABHEHUSIM.
Pemiarp cucremMsl JIBYyX JIMHEHUHBIX
YpPaBHEHUN C JBYMs NEPEMEHHBIMH
MOJICTAHOBKOM U CIIOKCHHEM.
Pemiarb mpocrtelime CUCTEMBI, B
KOTOPBIXOAHO M3 YPABHEHUU HE
siBJIsieTcs JIMHEWHbIM. [lpuBoauTs
rpagu4ecKyr0 HHTEpPIPETALHUIO
peleHusT ypaBHEHHUsI  C
JBYMSITIEPEMEHHBIMU U
CUCTEM yPaBHEHHUU C ABYMs
NEePEMEHHBIMH.

PemraTh TeKCTOBLIE 3aJ1a4YHU




Pemienue TEKCTOBBIX | ajaredpanyecKumcriocooom
3alady € TIOMOLIBIO
CHCTEM ypaBHEHUU

YpaBuen | Huciossie dopmyupoBaThb CBOliCTBA
UAH HEpaBEHCTBA UHUX YUCIIOBBIX HEPABEHCTB,
HepaBeHC | CBOICTBA. WIUTFOCTPUPOBATH nx Ha
TBA. HepasencTBo ¢ ogHOM KOOPJIMHATHOM MPSIMOU, 10Ka3bIBATH
HepaBenc | nnepeMeHHOM. anreGpanyecKku.

TBa (12 u)| Jluneiinbie HepaBeHcTBa | IIpUMeEHSTH CBOMCTBA HEPABEHCTB
C OJTHOU IIEPEMEHHON U B XOZIEpeUIEHHUs 3a1ay.




nx pemenue. CucTeMsbl Pemarsb nuHeitHbIE HEPAaBEHCTBA C

JIMHEWHBIX HEPABCHCTB OJIHOM MepeMEHHOM, n300pakaTh

C OJHOU MEPEMEHHOU U pelIeHre HepaBEeHCTBaHA YU CIIOBOM
UX pElICHUE. MPSMOM.

HN3ob6paxenue Pemiath CHCTEMBI JTMHEWHBIX
pelieHus JIUHEHHOTO HEPaBEHCTB,

HEpaBEHCTBA U




HUX CUCTCM Ha

I/I306pa)I(aTI) PEIICHUE CUCTEMBI

YHUCIOBOUIPSMOM HEPaBEHCTB HAUUCJIOBON IPAMOM

®yukmu | [loastue pyHKIUH. Hcnoab30BaTh QyHKIIMOHATBHYIO

. OOGnacTtb onpeaeneHust TEPMUHOJIOTHIO U CUMBOJIHKY.

OcHoOBH UMHOXKECTBO Boruuciasith 3HaYeHUsA QyHKITUH,

ble 3HaYCHUI (PYHKIIUU. 3aJlaHHBIX popMmynamu (Tipu

nousitusi | CriocoObl 3aaHus HE0OXO0AMMOCTH UCHOJIb30BaTh

(59) dbyHKIHA. KaJIbKYJISITOP); COCTABJATH
TA0JIMUBbI 3HAYEeHUI (QYHKIIUU.

®dyuxkmnu.| 'padpuk pyHkamy. CTpouTh 110 TOYKaM T'paduKu
byHKIHIA.

YucaoBble| CpoiicTBa pyHKIMH, uX | OnucbiBaTh CBOMCTBA (YHKIIMH Ha
OCHOBE €€

¢pyHkoum | oToOpaxeHue Ha rpauuecKoro mpeacTaBiICHUs.

¢ rpaduke

4)

YreHue U MOCTPOCHUE
rpaukoB (QyHKIIHHN.
IIpumeps! rpadukon
(pyHKIMI, OTpakaromux

peanbHbBIC TPOIECCHI.

HNcnoab3oBaTh (PyHKIIMOHAIBHYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY.
HccaenoBath npumMeps! rpaukos,
OTpa’KaOIIHUX PeabHbIE IIPOLIECCHI U
SIBIICHUSL.

IIpuBOANTH NpUMEpPHI IIPOLIECCOB U




DyHKIMH,
OITHCHIBAIOIIINE
OPsSIMYIO 1 OOpaTHYIO

HPOTIOPIIUOHATBLHBIC
3aBUCUMOCTH, UX
rpaduku.
I'mniep6oa.

I'padpuk pyHKIUUN Y =
X2.

DyHKIIMA Y = X2,y =
X3,

y=X, y=IxI;
rpadudeckoe pelieHue

YpPaBHEHUUN U CUCTEM

YPaBHEHUU

SABJIEHUU C

3a1aHHBIMH CBOMCTBaMH.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbl

JUTSI TOCTpOeHUs TparKOB GYHKIUHN U
W3y4YEHHUS UX CBOMCTB

Haxoauts ¢ nomorisio rpadguka
byHKIIIN
3HAYEHHE OJTHOW U3 pacCMaTPUBAEMBIX

BEJIMYUH I10 3HAYEHUIO JPYTOM.

B HecJI0KHBIX CJIy4asiX BbIPaxKaTh
(hbopmynoii 3aBUCUMOCTH MEXKTY
BEIUYHUHAMH.

OnuceIBaTh XapakTep U3MEHEHUS
OJIHOU

BEJINYHNHBI B 3aBUCUMOCTH OT
H3MCEHCHUS




Apyrou

PacniosHaBatbh BHABI M3y4YaeMbIX
¢ynkumii.Iloka3eIBaTh CXeMaTHYE€CKH
M0JIOKEHHE HA KOOPAMHATHOM
IIOCKOCTH IrpadukoB GyHKIUN BUAA:
y =X2,¥ = X3,

y=xX,y=Ixl

Hcnoab3oBarh QYyHKIHOHAIBHO-
rpagu4ecKue NpeACTaABICHHUA IS
PCLICHUSI A HCCJICIOBAHMS

YPABHEHHMH M CHCTEM yPaBHEHMIA.
IIpumensaTs nugppoBbIe

pecypchbl IS NOCTPOCHUA

rpa¢puxkoB GpyHKUU




IHoBTOpEHN
eH
00001IEHHE
(6 w)

IToBTOpEHUE

OCHOBH
BIXIIOHSITUH U METOOB
KypCOB
7 u 8 Kjaccos,
000011IeHNEe 3HAHU I

BpiOuparb, npuMeHsITb, OLIEHUBATH

CIOCOOBICPABHEHHUS qucell,

BBIYMCIICHHH,
npeoOpa3oBaHUA

BBIPaKCHU,

peuIeHus ypaBHEHMIA.
OcymecTBJIATH

CAMOKOHTPO

Jb  BBINOJIHSAEMBIX  JOEWCTBUU U
CaMOIIPOBEPKY pe3yJbrara
BBIYHCIICHUH, npeoopa3oBaHMi,
MHOCTPOECHUM.

Pemiars 3a5aum U3 peajbHOU KU3HH,
NPUMEHATHh MAaTEMaTUYE€CKUE 3HaHU
JUIST  peuIeHus 3aJady U3 JpYyrux
MPEMETOB.

Pemratn TEKCTOBbIE 3ajgauy
U,CPaBHHUHBATDLb , BoiOuparsp
CIOCOOBI
pelmeHus 3a1a4u




9 kuace (102 )

Ha3zBan
ue
pasjaesa
(Tembl)
Kypca
(umciio
4acoB)

OcHoBHOE
coJiep:KaHue

OcHOBHBIE BHIBI
JeATeJIHbHOCTH
o0yuarouuxcst

DJIEeKTPOHH
ble
(uu¢posble
oOpa3oBareJ
bHbIE

pecypchl)




Yucaa u
BbIYMCJICHU
o,
JlelicTBUTE
bHBIE YHCJIA

QW

PanuonanbHble unca,
MppALMOHAJIbHBIE YHCTIA,
KOHEYHbIEH OECKOHEUHbIE
NECSITUUHBIE JPOOH.
MHOKECTBO ICCTBUTEIbHBIX
qHCcel; TeHCTBUTEIILHBIC
yuCiia Kak 0ECKOHEYHBIE
necsiThyHbIe podu. Bzanmuo
OJIHO3HAYHOE COOTBETCTBHUE
MEXKy MHOYKECTBOM
NEHCTBUTENbHBIX YACET U
MHOXECTBOM TOYEK
KOOPJAMHATHOU MIPSAMOM.
CpaBHEHHE TEUCTBUTEIBHBIX
qrces1, apupMeTuIecKue
NIEWCTBUSA C
NEHCTBUTEILHBIMU YHCIIAMH.
[IpubamxeHHoe 3HaUeHHe
BEJIMYMHBI, TOUHOCTb
npubmmkenus. OkpyriieHue
yucen. [Ipukuaka u omeHka

Pa3BuBaTthb MNpEaACTaBJIICHHUA O 4YHCIIAX:

MHOJKECTBA  HATypalbHBIX  YHCET
MHOJKECTBA JCHCTBUTEIbLHBIX YHCEI.
O3HAKOMHTBLCH C BO3MOXXHOCTBIO
MPEACTABICHUS ICHCTBUTEIIBHOTO YHCTIa
KaK OCCKOHEYHOM JIECATUYHOMN ApoOH,
MPUMEHSATD JECATUYHBIC MPUOITMKCHUS
paIOHATBHBIX U HPPANMOHATEHBIX
qucel.

M300paxkaTh IeHCTBUTEIBHBIC YHCIIA
TOYKAMU KOOPAMHATHOM IIPSIMOM.
3anucbIBaTh, CPaBHUBATH U
YIIOPSA0YNBATH ICHCTBUTEIBHbBIE

qucia.

oT
a0

BBIHOJ'IHSITL, CoucCTasd YCTHBIC U TMCbMCHHBIC

[pUEMBI, apu(PMETHUECKHE JEHCTBUS C
palOHAIBHBIMY YHCIAMU; HAXOIHUTh
3HAYEHHUsI CTETIEHEN C LIeJTBIMU
MTOKA3aTEJISIMU U KOPHEW; BBIUYUCIIATH
3HAQYEHMs] YACIIOBBIX BBIPAKCHUM.
ITony4yuts [IPEACTABICHUE 0




PE3YIBTATOB BBIYHCIICHUH

JHUCCJI B

AHAIU3UPOBATH

qrclia IPU PeIIeHUN

3HAaYNMOCTHU ,Z[CﬁCTBPITCJ'IBHBIX

MPAKTUYECKOMN

JACATCIIBHOCTH 4YCJIOBCKA.

U JenaTh BBIBOABI O

TOYHOCTHU HpI/I6JII/I)K€HI/I$I I[GFICTBHTGHBHOFO




3ajad4.
OKpyrJsiTh 1eHCTBUTEIILHBIC YHCTA,
BBITIOJIHATH IPUKUJIKY PE3YJIbTaTa
BBIYMCIICHHM, OLIEHKY 3HAYEHUI
YUCJIOBBIX BBIPAXKEHUM.
3HAKOMUTBHCS C UCTOPUEH PA3BUTHUS
MaTeMaTHKU

YpaBHeHH
U
HEePaBeHCT
Ba.
YpaBHeHH
s1 COHOM
nepeMeHHO
i (14 q)

JInHEeiHOE ypaBHEHHUE.
Pemenue ypaBHeHUH,
CBOJAINAXCS K
nmuHerHbIM. KBasipaTtHOE
YpaBHEHHUE.

Pemenue ypaBHeHUH,
CBOJAIINXCS K
KBaJpPaTHBIM.
bukBanpaTtHsble
ypaBHeHUs. [Ipumepsl
pelLIeHUs] ypaBHEHUN
TPETbEU U YETBEPTOU
CTENEHEH Pa3JIOKECHUEM

Ha MHOKUTEIIN. Penienue

OcBauBaTh, 3alI0OMUHATH U IPUMEHATH
rpaguyeckue MeToAbI IPU PEIICHUU
YPaBHEHUM, HEPABEHCTB U UX CUCTEM.
Pacno3naBathb 11ebie U IpoOHBIE
ypaBHeHus. PemiaThb JIMHeHHbIE U
KBa/IpaTHbIC YPABHEHUS, YPAaBHEHHUS,
CBOIAILIMECS K HUM, IIPOCTEUIIINE
pOoOHO-palMOHaIbHbIE ypaBHEHUS.
IIpeanarares BO3MOXHBIE CIIOCOOBI
pELICHUSITEKCTOBBIX 3a]1a4,
00CcyK1aTh MX U peliaTh TEKCTOBbIE
3aJlaud pa3HbIMH CIIOCOOaMH.
3HAaKOMUTBCS C HCTOpUEH
pa3sBUTUAMATEMAaTUKA




JIPOOHO- paIMOHATBHBIX
YpPaBHEHUH.

Penrenne TeKCTOBBIX
3ajadanreopandecKum
METOI0M




YpaBHeHH
a1u
HepaBeHCT
BA.
Cucremsl

YPaBHeHUil
(14 u)

JIuneliHOoe ypaBHEHHE C
JIBYMSIICPEMEHHBIMU U
ero rpaduxk.

Cucrema 1ByX

JINHEWUHBIX YPAaBHEHUH C
NByMsI IEPEMEHHBIMU U
€€ pelIeHue.

Pewienue cucrem

JIBYX YPAaBHEHHUU, OJHO U3
KOTOPBIX JIMHEHHOE, a
npyroe

— BTOPOU CTEIICHU.
['paduueckas
WHTEPIPETALUSICUCTEMBI
YPAaBHEHUU C ABYMSI
nepeMEeHHbIMU. Perenue
TEKCTOBBIX 3a71a4
anrebpandecKruM crmocooom

OcBauBaTh U NPUMEHATH IPUESMBI
PEIICHUSICUCTEMBI JBYX JTUHEHHBIX
YpPaBHEHUH C IByMsl IEPEMEHHBIMHU U
CHCTEMBI JIByX YpPaBHCHUH, B KOTOPHIX
OJHO YpaBHEHHE HE SIBIISICTCS
JIMHEHBIM.

Hcnoab3oBaTh QYHKIIMOHAIIBHO-
rpadudecKue MPeICTABIICHUS JIITS
pellieHusl U UCCIIeT0BAHUS YPABHCHUHN
U CUCTEM.

AHAJIN3MPOBATH TEKCTHI 3a/1a4,
pemiaTh UX aJreOpandyecKuM CIIocoooM:
nepexoAuThb OT CIOBECHOU
(hopmMyITHUpPOBKH YCIIOBUS 3aJ1a4H K
anredpanyecko MOJIEIH IyTeM
COCTaBIJICHUSI CUCTEMbI YPaBHEHUI;
pelaTb COCTaBICHHYIO CUCTEMY
ypaBHEHUI; UTHTEPIIPETUPOBATH
pe3ysibTar. 3HAKOMUTBHCSI C UCTOpHEH

PasBUTUAMATCMATUKA




YpaBHeHun
| U
HepaBeHCT
Ba.
Hepagencr
Ba(16 4)

YHucnoBsele
HEpAaBEHCTBA M  HUX
CBOMCTBA.
JIuHeliHble HEpaBEHCTBA
C OJHOH NEPEMEHHOU U
UX pEIICHUE.
Cucremsbl

JIMHEWH
BIX HEPABEHCTB C OJHOU
NEpPEMEHHOM u ux

peumrenune. KsanpaThble
HEpAaBEHCTBA U nux
peleHue.

I'pacdpuueckas
WHTEpHpeTaLus

HEpPaBEHCTB U
CUCTEM HEPABEHCTB
CABYMsI
IEPEMEHHBIMU

Yurarh, 3alIUCHIBATH, IOHUMATD,
WHTEPNPEeTHPOBATH HEPABCHCTBA,
WCIIOJIb30BaTh CAMBOJIUKY H
TEPMHUHOJIOTHIO. BHITIOJIHATH
npeoO0pa3oBaHusl HEPABCHCTB,
HCMOJIL30BATh JISI
peoOpa3oBaHUsI CBOMCTBA YHCIIOBBIX
HEPaBEHCTB.
Pacnio3HaBaTh JTUHEHHBIC U
KBaJpaTHbIC HEpaBeHCTBa. PemaThb
JIMHEWHBIC HEPABEHCTBA, CUCTEMBI
JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HCPaABCHCTB, BKIIIOYAIOIITUX
KBaJpaTHOE HEPABEHCTBO, HPEIIaTh
HX; 00CYKIaTh MMOJTyYCHHBIC
peleHus.
HN3o00paxkxaTh pelieHHEe HEpaBEHCTBa
W CHCTeMbl  HEPaBEHCTB Ha
YHCIIOB
3aMUCBHIBATH PCIICHUE
C TIOMOIIIBIO CHMBOJIOB.

OU IPSIMOH,

Pemiath KBajgpaTHble HEpPaBEHCTBA,




HCIIOJIB3YSI rpaduyeckue
MpeJICTaBICHUS.

OcBauBaTh M NIPUMEHATH
HEpaBEHCTBA IIPU

pElLIeHUN PA3IMYHBIX 33J]1a4, B TOM
YHUCICTIPAKTUKO-

OPUEHTUPOBAHHBIX

DyHKI
uu (16

KBanpatuunas
(pynkuus, ee rpadpuk
U CBOMCTBA.
ITapa6omna,
KOOPAUHATHI
BEPIIUHBI TTapadoIIbI,

Pacno3naBaThb BUABI U3y4dYacMbIX

(YHKIUII; HITIOCTPUPOBATH
CXeMATHYEeCKH,

O0BSICHATDH pacIioJIOKEHUE
HaKOOPJIMHATHOM
IUIOCKOCTH




OChCUMMETPUH
napaboJIbI.
CrteneHHsbIe

byHKIIU C
HAaTypaJIbHBIMU

rpa¢gukoB G yHKITAH
Buga: Y = kx, y = kx + b, y =Kk/x, y
— ay2 R —
—ax’, y = ax’,y = X y=lxl
B3aBUCUMOCTH OT 3HAYCHUU
K02 HUITUEHTOB;

nmokKazaTeJIsIMHU 2 U 3,UX

OIIUChIBATh UX CBOMCTBA.




rpaduKu U CBOMCTBA.

I'padpuxku pyHKIIMN: Y
= kX,
y=kx+ Db, y=kxy=

Pacnio3HaBaTh KBaJIpaTUYHYIO
dbyHKIIHIO 1O
dbopmyne. [IpuBoAUTH NPUMeEPHI

KBaJPAaTUYHBIX 3aBUCUMOCTEN U3
peanbHOMI

JKU3HHU, (PU3UKU, TEOMETPUU.
BrsiBisaTe u

000061maThs 0coOeHHOCTH rpaduKa
KBaJpaTHIHOU PyHKIMU Y = ax2 +
bx + c.

CTtpouTh U U300pakaThb CXEMaTHUYECKHU
rpaduKu KBaJApaTUIHBIX (DYHKIIUH,
3aJJaHHBIX (opMyIaMH BHIA Y = ax2,
y = ax2
+q,y=a(x+p)2,y=ax2 + bx +c.
AHanu3upoBaTh U NPUMEHSTh
CBOMCTBaA

M3YUYEeHHBIX (QYHKIUHA 151 UX
IIOCTPOCHUSI, B

TOM YHCJIE C TIOMOIIBIO ITU(PPOBBIX




pecypcoB

UucaoBbie
mocJIeioBaT
eJILHOCTH
(15 v)

ITonstue

JHCIIOB
oi
OCJIEI0OBATEILHOCTH.
3angaHue

IIOCJICA0OBATCIIBHOCTHU

peKyppeHTHOU (popMyoi
u
(opmynoii N-ro uneHa.

Apudmernueckas "

reoMeTpuyecKas

nporpeccun. OopmMyIbl

n-ro

qiieHa apupMeTHIEeCKON
nu

reOMETPUYECKOU

OcBauBaThb " NPpUMEHATH

WHJICKCHBIC
000O3HaueHUs, CTPOMUTH
peueBble

BbICKA3bIBAHUA C

HCIOJIb30BaHUEM
TEPMHHOJIOTHH, CBSI3aHHOU

C MNOHATUEM
I1OCJIEIOBATEIILHOCTH.
AHaJIN3UPOBATH bopmyny

Nn-ro qjIeHa
I1OCJIEIOBATEIILHOCTHU WA
PEKYPPEHTHYIO

dbopmyny wm BBIYUCJIATH YJICHBI

MOCJIeJOBATEIbHOCTEM,
3aJITaHHBIX YTUMH
dbopmymamu.

YcTranaBiauBaTh 3aKOHOMEpPHOCTH B




MIPOrpeccui, CYMMBI| MOCTPOSHHUUIIOCIEN0BATEIBHOCTH,
eciu
IEPBBIX N YICHOB. BBINIMCAHBI IIEPBbIE HECKOJIBKO €€
YJICHOB.
N3zo0paxenue yieHoB| Pacnmo3HaBaTh apudMETHYECKYIO U
aprupMeTHIECKOM 1 | T€OMETPUYECKYIO IPOIrPECCUU TIPU
pa3HbIX




T€OMETPHUYECKOHN
MpOrpeccuii TOUKaMH

Ha
KOOPIMHATHOM
IJIOCKOCTHU. JIMHEHHEBII

u

9KCITOHCHIIUAIbHBINA POCT.
CI10KHBIE€ MPOILEHTHI

criocobax 3aaHus.

Pemarnb 3agauu C
HCIIOJIb30BaHU

eM dhopmyn Nn-ro 4JIeHa

apu(PMETHYECKON U TEOMETPUUECKOHU

MPOrpeccui, CYMMbI HEpPBBIX N

YJICHOB.

H3o00paxaTsh YJICHBI

MOCJIEA0BATEIIbHOCTA TOYKaMH  Ha
KOOPJIMHATHOM MNJIOCKOCTH.
PaccmarpuBaTe mpumepsl MpOLECCOB U

SIBJICHUMN u3 peanbHOU J)KW3HU,
WJUTIOCTPUPYIOLLUE M3MECHEHHE B
apudmeTuyecKoit IPOrpeCccHH, B
r€OMETPUUYECKON MPOTPECCUU;
n300paxarhb COOTBETCTBYIOIIHE

3aBUCHUMOCTH IpapuuecKH.

Pematsb 3a7auu, CBA3aHHbBIE C YUCIIOBBIMU
IIOCJIEZIOBATEIBHOCTSAMU, B TOM 4HCIE
3aJa4d M3 PEaJbHOW  KU3HU  C
UCIOJIb30BAHNEM IIM(PPOBBIX TEXHOJIOTUI




(27IEKTPOHHBIX

tabmui, Tpadudeckoro
KaJbKYyJISATOPA U T.I1.).
Penrate 3a7aum Ha CII0KHBIE POLICHTHI, B
TOM YHUCJIC 33/1aYU U3 PEATbHON MPAKTUKU
(c uconB30BaHUEM KAIBKYJISITOPA).
3HAKOMHUTBCSI C  HCTOPHEH  pa3BUTHS
MaTEeMaTHKU




IloBTOpPEHU
2
00001IEeHME,
CHUCTeMaTH3
anus
snanmii’ (18

4)

Uucaa ¥ BRIYHUCJIEHUSA
(3anuch,CpaBHEHUE,
NENCTBUS C
NelCTBUTEIbHBIMU
qucIaMH, 9iciIoBas
npsimMasi; TPOIECHTHI,
OTHOIIICHHUS, TIPOIIOPIINH;
OKpYyTJICHHE,
MPUOJIMKEHUE, OIICHKA;
pEIIICHNE TEKCTOBBIX 3a/1a4

apu(pMeTHYECKUM
CcrocoOoMm)
Anrebpanueckue
BBIpa)KEHUS
(mpeobpazoBaHue
anredpanvdecKux
BBIPAKECHUH,

JIOMTYCTHM
bIE€3HAYCHMS])
DyHKIMH (moctpoenue,
CBOICTBA M3yYEHHBIX

OnepupoBaTthb MOHATUSIMHU:
MHO>KECTBO,
orepanuu

HaIMHOXCCTBaMH,

IIOOMHO>KECTBO,

HCNO0JIb30BATh
rpaguuecKoe mpeICTaBICHUE
MHOYKECTBJISIONUCAHUS peaJIbHBIX
IIPOLIECCOB U SIBJICHWUM,IIPU PELICHUU
3a71a4 U3 APYTUX YUIeOHBIX
MIPEAMETOB.
AKTYaJIM3UpOBaTh TEPMHHOJIOTHIO
HOCHOBHbIE
CBfI3aHHbIE CYHCJIAMU:

JaefcTBUs,

HAaTypaJIbHOE YUCIIO0, IPOCTOE U
COCTaBHOE YMCJIA, I€IUMOCTh
HaTypaJbHbIX YUCE, MPU3HAKU
JIEIAMOCTH, 1I€J10€ YUCIIO,MOAYJIb
yrcia, OOBIKHOBEHHAs U JSCSITUYHAs
poOM, CTaHJIApTHBIM BUJ
yucia,apupmMeTHIecKui

KBaHpaTHBIﬁ KOPCHB BBINIOJIHATH




byHKIH
H; Trpaduyeckoe peIIeHHe
YPAaBHEHHUIT U UX CUCTEM)

JIeHCTBUS, CpaBHUBATh

UyHopsSA0YUBaTh YMCIIA,
MpEJICTaBIISITh YUCIIaHa
KOOPIMHATHOM MPSAMOM, OKPYTJIATH
YU CJIA; BBIMIOJHITH TIPUKUJIKY U
OLICHKY pe3yJbTaTaBbIYHCIICHUH.
Pematp TEKCTOBBIE 3aJ1a49n
apupMeTHIECKUM criocoOom. Perrath
MPaKTUYECKHE 3aJayud, COIepiKalue

MPOLICHTHI, JIOJIH, 4acTH,
BBIpaXkaroIue 3aBHCUMOCTH:
CKOPOCTh — BpEMsI — PaCCTOSIHHE,
IIeHa — KOJIMYECTBO— CTOUMOCTD,
o0beM paboTel —  BpemMs —

MPOM3BOAUTEIBHOCTD TPYA.
Pa3bupare peanbHbIE KU3HEHHBIC
cuTyanuu, ¢GOopMyIHMpoBaTh HX Ha
SI3BIKE MAaTE€MaTHKH,




HaxXOJIUTh pelieHue,

MIPUMEHSISI
MaTeMaTHYCCKUN

amrmapar,
WHTEPIIPETUPOBATH PE3YJIbTAT
OnepupoBarb TOHSATUIMHU: CTEIICHb

c LIEJIbIM rmokasartesieM,
apumMeTnyecKuit KBaJIpaTHBIN
KOPEHb,
MHOTOYJICH,

anreOpanyeckast IpoOb, TOXKIECTBO.
BbINOJIHATL  OCHOBHBIC

I[eI\/'ICTBI/IﬂI BBITIOJIHATH
pacueTsl o dbopmynam,
mpeoOpa3oBLIBAThH 1esble,

JIpoOHO-

paroHabHbIC BBIPAKCHHUS u
BBIPAKCHHUS c KOPHSIMU,
peam30BbLIBATH pas3iioxkeHue
MHOI'O4JIECHAa HaAa MHO>XHUTCJIIUN, B TOM
YHUCJIe C WCHOJb30BaHUEM (popMyIr




Pa3HOCTH KBaJApaTOB M KBajapara
CYMMBI W  Ppa3HOCTH; HaxOIUTh
JIOIyCTUMBbIE

3HAYEHUs] NEPEMEHHBIX

JUTSE JIpOoOHO-paIMOHATBHBIX
BBIpA)KCHUM, KOPHEU.
MopaeaupoBath ¢ TOMOLIBIO  (GOpPMYI
peaibHbIE NPOLIECCHI U SABJICHUS
OnepupoBaTh TOHATUAMH: (DYHKIHS,
rpaduk  GyHKOUM, Hyad — QyHKUOWH,
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXYTKM BO3pacTaHusi, yObIBaHUS,
HauOoJplllee M HaWMEHbIee 3HAYCHMS
GyHKIUH.
AHaJIM3MPOBATH, CpaBHUBATD,
00CyX/1aTh CBOWCTBA (PYHKLUH, CTPOUTH
uX rpaduKy.
OnepupoBarb  MOHATHIMHU:

npsimast
MPONOPIIMOHATBHOCTD,

obOpaTHast




PONOPIIMOHAITIEHOCTb, JTMHEWHAs
byHKOMsI,  KBajgpaTH4Has  (QYHKIHS,
napaboJa, rurepooJa.

Hcnoab3oBaTh rpapuKu TSt
ONpENeICHUs] CBOWMCTB, MPOIECCOB U
3aBUCHMOCTCH, JUIsl pElICHHs 3aaad H3
JIPYTHX y4eOHBIX MPEAMETOB U PEaTbHOM
JKU3HU; MOJICIIUPOBATh C  TOMOIIBIO
rpaMKOB  peajbHbIE  IMPOLECCHl |
SIBJICHHSL.

Boipaxats QopmynamMu  3aBUCHMOCTH

MCXKAY BCIMYNHAMHA

30ecv npeocmasnenvl daeMeHmbl CO0epIAHCaHUusl  Kypca,
uzywaswuecsi 6 5—8 knaccax u mpebyrowue nosmopernus,
00606wenuss u cucmemamuzayuu. Obpawamscs K 3MOMY
Mamepuay MOACHO 8 6UOe aKyeHma Ha 3asepuiarouem dmane
uzyueHusi Kypca 9 knacca umu  pacnpeoenimes  NO
COOMBEMCMBYIOWUM MEMAMUYECKUM paA30elaM, U3YYAeMbiM
68 meueHue yuebHoco 200d.

IIpu pa3paborke paboyeil mporpaMMbl B TEMAaTHUYECKOM TUIAHUPOBAHUM JOJKHBI OBITH YUTEHBI



BO3MO>XHOCTH HCHOJB30BaHUSA DJJIEKTPOHHBIX (LU(PPOBBIX) 0Opa3oBaTEIBHBIX PECYPCOB,
SIBISIFOIIUXCS  y4eOHO-METOAMYECKUMU  MaTepuaiaMu  (MyJbTHMEIHUHHBIE  IIPOrpaMMBbl,
SJIEKTPOHHBbIE y4YE€OHUKHU 51 3aJla4yHUKH, SJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHBIC
J1abopaTOpUH, HUIPOBBIE MPOTrPaMMBbl, KOJUJIEKIMH LM(MPOBBIX OOpa3oBaTENIbHBIX PECYpPCOB),
HUCIIOJIb3YEMbIMU U1 OOy4deHHUs] M BOCIWUTAHUSA PaA3JIUYHBIX TIPYyHIl II0JIb30BaTelEeH,
MPEJICTABJIIEHHBIMA B 3JIEKTPOHHOM (LM(POBOM) BHJE U pPEAIU3YIOLIMMHU JIUJIAKTUYECKHUE
Bo3MoOkHOCTH KT, conepkanne KOTOPbIX COOTBETCTBYET 3aKOHOJIATEJILCTBY 00
oOpa3oBaHUU.



PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«EOMETPHS». 7*9 KJIACCHI

LEJIN U3YUYEHUA YVUEBHOI'O KYPCA

«MaremaTuky y»ke 3aTeéM Y4YUThb HaJ0, 4TO OHAa yM B
MOPSAAOK IIPUBOJUTY, — IHUCAJI BEJIUKUU PYCCKHUN YYEHBIN
Muxaun BacunbeBuy JIoMOHOCOB. I B 3TOM COCTOUT OaHA
W3 IBYX IeJIe OOy4YEeHHsI TEOMETPUU KaK COCTaBHOUW YacTH
MaTeMaTUKd B HIKOJIE. OTOW LEeJIH COOTBETCTBYET
JloKa3zaTelbHasl JIMHUS IIperogaBaHus reomerpun. Crenys
npescTaBlIieHHOW  paboueit  mporpamMme,  HadyWHas C
CeIbMOro KJjlacca Ha YpOKaxX TI'eOMETpUHM OOydarolIuics
YUUTCS MPOBOJIUTH JI0KA3aTEIbHbIE PACCYXKIACHUS, CTPOUTH
JIOTUYECKHUE YyMO3aKJIIOUEHMs, JOKa3blBaTb HUCTUHHBIE
YTBEPXKJEHUSI U CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM,
IIPOBOJIUTE PACCYXJEHUS  «OT IPOTHUBHOIO», OTJINYATh
CBOMCTBAa OT IIPU3HAKOB, (HOPMYJIMPOBATH OOpaTHbIE
YTBEPKIACHUS. YueHuk, OBJIAJCBIINI HUCKYCCTBOM
paccyxaaTb, OyJeT MNPUMEHSITb €ro M B OKpy’Karolleu
)ku3HU. Kak nucan reomerp u neparor Mrops denoposuy
[lapeirun,
«JTFOABbMH, IMMOHUMAIOIIMMH, YTO TAaKOE€ HOKA3aTeJIbCTBO,
TPYJHO M JIa)K€ HEBO3MO>KHO MAHMITYJIMPOBaTh». 11 B 3TOM
COCTOUT Ba>KHOEBOCIIUTATEIILHOE 3HAYEHUE U3yUYECHUS

re€OMETPHUH, IIPUCYIEE UMEHHO
OTEYECTBEHHON MaTeMaTU4YeCKOU 1IKose. Bmecre ¢ Tem
aBTOPBI NPOrPAMMBI MIPETOCTEPETAIOT YUUTENS OT
HU3JIMIIHETO opMaIn3Ma, OCOOEHHO B OTHOILIEHUU

Haya W OCHOBaHWU Ir€OMETPHHU.
®dpanny3ckuit marematuk JKan Jl[beqoHHe o 3Ttomy
IMOBOJY BBICKA3aJICs Tak: «YTO KacaeTcs nqenmKaTHON
NpoOJIEMBIBBEICHUS «aKCUOM», TO MHE Ka)XeTCs, YTO Ha
MEPBBIX ITOpax HYXKHO BOOOIEe u30erath MPOU3HOCHUTH
caMO D5TO CJOBO. C npyroii )kecTOpOHbI, HE
clenyer yIycKaTb HA OJHOM BO3MOXXHOCTH J1aBaTh



IIPUMEPHI JIOTUYECKUX 3aKIIOYECHUIN, KOTOPBIE KyJa B
OospLICHMEpE, YeM IS aKCUOM, SIBIISIIOTCSI ICTUHHBIMU U
€IMHCTBEHHBIMHU JBUTATEIISIMA MaTEMAaTHUYE€CKOTO
MBIIJICHUS.

Bropoii  menpr0  M3yd4eHHS ~ T'E€OMETPUM  SIBIISIETCS
HCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTa IPU PEUICHUU KaK
MaTeMaTUYECKUX, Tak 51 NPAKTUYECKUX 3az1ad4,
BCTPEUAIOUIUXCS B peaJbHOM XHU3HU. OKOHUMBLIMN Kypc
reOMETPUH IIKOJBHUK JIOJDKEH OBITh B COCTOSIHHU
ONpEeneINTh  T'€OMETPUYECKYIO burypy, OoInucaTh
CJIOBaMM  JJaHHBIA  YE€PTEK WIA  PUCYHOK, HaUTH
IJIOMIA(b 3€MEJIBHOI0 Y4YacTKa, PacCUUTaTh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOI'O KaOeJsisi Ui Tpedyemble pa3Mepbl
rapaxa Jijis aBToMoOMiIsl. DTOMY COOTBETCTBYET BTOpas,
BBIYHCIIUTENIbHAS JIMHUS B U3YyUYEHUU I'€OMETPUM B MIKOJIE.
JlanHas IIpaKTAYECKasl JIMHUS SBJIETCA HE MEHee
BaXHOH, 4deM nepBasi. Eme IlnaTon



MpeAnuckiBaj, 4Toosl «rpaxaane [IpekpacHoro ropoma HU
B KOEM cJIydac HC OCTaBJIAIN reomMCeTpuro, BC€Ib
HEMQJIOBAXXHO Jla)ke I1000YHOE €€ MpHUMEHEHHEe — B
BOGHHOM JeJIe Ja, BIPOYEM, M BO BCEX HayKax — JJId
JIy4IlIero UX YCBOECHHUsS: MBI BE/lb 3Ha€M, KaKasi O0ECKOHEUHas
pa3HULlAa CYILIECTBYET MEXKIY YEJIOBEKOM IIPUYACTHBIM K
IreoMCTpUr W HCHOPHUYACTHBIM). I[J'DI 9TOro  y4dJuTCIIrO
pexkomMeHayeTrcss ~ moabuparh  3aJadyd  [PAKTUUECKOTO
XapakTepa JJIsI pacCMaTpUBACMbIX TEM, Y4YUThb JIETEH
CTPOUTHb MAaTECMATUYCCKUEC MOACIIN PCAJIBHBIX JKXU3HCHHDBIX
CUTyaluui, MPOBOAUTH BBIYUCIEHHUS U OLIEHUBATH
aJICKBaTHOCTh IIOJIyd€HHOTO pe3yibTaTta. KpaliHe BakHO
IIO/TYEPKUBATh CBSA3U I'€OMETPUHU C JAPYIrMMHU IIpeIMETaMHu,
MOTHBHPOBATh HCIIOJIb30BaTh orpeaeeHust
reoMeTpuyeckux (Guryp M MOHATHH, IEMOHCTPHUPOBATH
NPUMEHEHHE TOJYYCHHBIX YMEHHH B (DU3UKE M TEXHHUKE.
OTH CBsI3U HanboJiee APKO BUIAHBI B TEMax

«BexTopby, «Tpuronomerpuueckue COOTHOILIECHUS»,
«Metox koopauHaT» u «Teopema Iludaropay.

B 3axirouenue comuieMcss Ha BEJIMKOrO MaTeMaThKa U
actpoHoma HMoranmna Kemiepa, 4ro6sl emé  pa3
NOAYEPKHYTh M METAIPEIMETHOE, M BOCHUTATEIbHOE
3HaueHue reomerpuu: “‘Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus tributum

inter causas est, cur homo sit imago Dei”".

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVTAHE

CoryracHO ydyeOHOMY IUTaHy B 7—9 Kiaccax H3ydaeTcs
yueOHbli  Kypc «l'eomerpusi», KOTOpPBIH  BKJIIOYAET
CIIETYIOIIHAE OCHOBHBIC pasaensl coZepIKaHus:
«['eomeTpuueckne puUTypsl U UX CBOWUCTBAY,

«3mMepeHrne TeOMETPHUYECKHUX  BEIMYMH», a TaKXKe
«/lekapToBBl KOOpAMHATHI Ha IUJIOCKOCTH», «BekTops»,
«JIBmwxenust mockoctn» U «IIpeoOpazoBanust mogoous».



Y4eOHbIH IJIaH IpeayCcMaTpUBaeT N3yYeHHE TEOMETPUHN Ha
0a30BOM YpOBHE, UCXO/Isl M3 HE MeHee 68 yueOHBIX 4acoB B
yueOHOM TOMdy, BCEro 3a TpHU rojga oOydeHUs: — HE MEHee
204 yacos.

1 reomerpus emuma w Beuna, ona GiucraeT B
boxbpem nyxe. Hama npu4yacTHOCTH K HEH CIIy>KHUT
OJTHUM M3 OCHOBAHHU, 110 KOTOPBIM YEJIOBEK NOJIKECH
OBbITh obpazom Boxxbum (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COJEPJKAHUE  YYEBHOIO KYPCA (10  TOJAM
OBYUEHHS)

7  KJacc

HauanbHabie moHsiTUs reomMeTpun. Touka, npsimMasi, OTPE30K,
Iyd. Yrosn. Bunael yrios. BepTukaibHble U CMEKHBIE YIJIBI.
Buccekrpuca yria. Jlomanas, MHOT'OYT'OJIbHUK.
[TapannenpbHOCTh U IEPHEHAUKYJISIPHOCTD IPSIMBIX.
Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa OCEBOU
CUMMETPHHU.
IIpumepsl cUMMETPUM B OKPY KAIOILIEM MHUDPE.
OCHOBHBIE NOCTPOEHUSI C IMTOMOILBIO LIUPKYJISI U
auHeuku. TpeyroiabHuk. Beicora, menuana,
OunccekTpuca, UX CBOMCTBA.
PaBHOOGenpeHHBIIT U  PaBHOCTOPOHHUM  TPEYrOJIbHUKH.
HepaBeHCTBO TpeyroJjibHUKA.
CsolictBa " NPU3HAKA paBHOOEIPEHHOTO
TPEyTrOJIbHUKA.
IIpu3Haku paBeHCTBa TPEYTrOJIBHUKOB.
CpolicTBa MW TIPU3HAKU HOapaIeJIbHBIX MPSAMBbIX.
CymMMma yrJjioB  TpeyrojibHUKa. BHemnHue  yriasel
TPEYTrOJIbHUKA.
[IpsmoyrosnbHbIlii  TpeyroJbHUK. CBOWCTBO  MeEJIHaHBI
NPSAMOYTOJIBHOT'O TpPEyroJIbHUKA, MPOBEIEHHOMN K
runotrenyse. IlpusHakun  paBeHCTBA  IPSIMOYTOJIBHBIX
TPeyrojJbHUKOB. [IpsIMOYTronbHbBIM TPEYTrOJBHUK C YIJIOM B
30°.
HepaBencTtBa B reoMeTpUH:HEPABEHCTBO
TPEYTOJIBHUKA, HEPABEHCTBO O JUUIMHE
JJoMaHOM, TeopeMa O OoJbIIEM yriie UOoJbIIe
CTOpPOHE TpeyrojbHuKa. Ilepnenaukyisip u
HaKJIOHHAsl.
I'eomeTpuueckoe MecTo TOYEK. buccekTtpuca yria wu
CEpEeIVHHBIN NEPIEHAUKYJISIP K OTPE3KY KaK
TE€OMETPUYECKUE MECTA TOYEK.



OKpy>KHOCTh M KpPYyr, XOpJa U JUAMETpP, UX CBOMCTBA.
BzanMHOEe pacnosioKeHUE OKPYKHOCTU M IIPSIMOU.
KacarenpHast u cexkymass K OKpY>XHOCTH. OKpY>KHOCTb,
BIIMCAaHHasi B  yroj. Bnmcannas u  onucaHHas
OKPY>KHOCTH TPEYI'OJIbHHUKA.

8 kmacc

UYetslpexyronpHuku. IlapamienorpamMm, ero mpH3HAKU U
CBOMCTBA. YacTtHbIE clly4yau rapasiieJIorpaMMoB
(IpsIMOYTrOJIBHUK, PpOMO, KBaJpaT), HUX NOPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKas Tparnenusi, €€ CBOWCTBa
u npusHakd. IIpsiMoyrosbHas Tparnenusi.
Meton ynBoeHuss MeauaHbl. lleHTpanbHas cuMMeTpus.
Teopema Paneca U TeopemMa O MNPONOPHHUOHAIBHBIX
OTpEe3Kax.
CpenHue nIMHUU TpPEyroJibHUKA U Tpaneuuu. Llentp Macc
TPEyroJIbHUKA.
I[Tonobue  TpPeyroJbHUKOB, KOI(DPUIMEHT  MoJ00us.
ITpu3naku nogo6ust TpeyroabHUKOB. [IpuMeHenue nogoous
IpU PELIEHUN NPAKTUUYECKUX 3aj1ay.
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CpoiicTBa  I1UIOIIQACH  Te€OMETPHYECKUX  (QUryp.
dopmynbl ISt JI0MIa A" TPEyTrOJIbHUKA,
napaiesorpamma, pomb6a u Tpaneguu. OTHOLICHHE
JIOIIAAeH MOJOOHBIX PUTYP.

Beruucienue IUI0Ia1Ie TPEYTOJIbHUKOB u
MHOT'OYTOJILHUKOB Ha KJIETYAaTOW Oymare.

Teopema ITudaropa. IIpumenenue TEOPEMBI
IMTudaropa npu penieHU NPaKTHISCKUX 3aJ1ad.

CHuHyC, KOCMHYC, TAHT'€HC OCTPOro yrija MIpsiIMOYTOJIbHOT'O
TpEeyroJjibHUKA. OcHoBHOE TPUTOHOMETPUUECKOE
TOXIeCTBO. Tpuronomerpudeckne ¢GpyHkuu yriioB B 30°,
45° u 60°.

Brnucannbie W HEeHTpaJbHBIE  YIJIBI, Yroid  MEXIy
KacaTeJbHOM M XOpAOM. VYINIbI MEXIy XOpAaMHu WU
CeKyIIMMH. BrimcanHbie W ONMCAaHHBIC YETHIPEXYTOJIbHUKH.
B3anmHoe pacnosioxkeHue IByX OKpy»kHoctei. Kacanue
OKpy>kHOcTeil. O0IImne KacaTenbHbIE K IBYM OKPYXKHOCTSIM.

9 «xiacc

Cunyc, kocuHyc, TanreHc yrioB oT 0 mo 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYJIBI TIPHUBEIICHHUSI.
Pemenne TpeyrompHUKOB. TeopeMa KOCHHYCOB U TeopeMa
CHHYCOB. Pemrenue MPaKTUYECKUX 3a71a4 c
HCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOBHU TE€OPEMBI CUHYCOB.
IIpeoGpa3oBanue noaoous. [Tonobue
COOTBETCTBEH

HBIXDJIEMEHTOB.

Teopema O TIPOM3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O
MIPOU3BEICHUN OTPE3KOB CEKYIIUX, TeopeMa O KBajpare
KacaTeJIbHOM.

Bektop, nanuHa (MOIyJIb) BEKTOpa, COHAIPaBJICHHBIC
BEKTOPHI, MPOTHBOIIOJIOKHO HAIPaBJICHHBIC BEKTOPBI,
KOJUIMHEAPHOCTh ~ BEKTOPOB,  PAaBEHCTBO BEKTOPOB,
orepauuy HaJa BeKTopaMH. Pa3znoskeHue BEeKTOpa IO JIBYM
HEKOJUIMHEapHbIM  BekTopaMm. KoopaumHaTel — BeKTOpa.



CkansgpHOE TNPOU3BEAECHUE BEKTOPOB, NPUMEHEHHE IS
HaXO0X/JICHUsI UIMH U YTIJIOB.

JlekapToBbl KOOpAMHATBHI Ha IJIOCKOCTH. Y pPaBHEHUS
OpsiIMOM M OKPY’KHOCTHU B KOOpJIMHaTax, NepecedyeHue
OKPY>XHOCTEM M NpsAMBIX. MeToa KOOpAMHAT U €ro
IPUMEHECHHE.

I[IpaBunbHBIE MHOIOYrOJbHUKHM. JlJIMHA  OKpPY>XHOCTH.
I'panycHass u paguanHass mMepa yria, BBIYHACIECHUE JJIAH
Iyr OKpyxHocTeH. [nomane kpyra, cekropa, CerMeHTa.
JBMKEHUSI IUIOCKOCTH W BHYTPEHHHME CHUMMETpUH (uryp
(pemeHTapHbIE IIPEJICTABIICHUA ). [TapannensHbIit
nepeHoc. IloBopor.



INTAHUPYEMBIE ITPEAMETHBIE PE3VJIbTATBI OCBOEHUA
PABOYEUITPOI'PAMMBI KYPCA (IT0 TOJIAM OBYUEHI)

OcBoeHne yueOHOro Kypca «l'eoMmeTpusi» Ha YpOBHE
OCHOBHOTO 00Immero ooOpa3oBaHUsI JOJDKHO OOecredyuBaTh
JIOCTH)KEHHE CIICAYIOIINX MPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yIbTaTOB:

7 KJace

1. Pacrio3naBath U3y4Y€HHBIE TI'€OMETPUYECKHE
¢urypsl, ompenensATe MX B3aUMHOE PACIIOJIOKEHHE,
n300pakaTb TreoMeTpHUuYecKHue (QUIypbl; BBIIOJIHATH
YEPTEKU 110 YCIOBUIO 3afa4u. M3mepsaTs TUHENHbIE U
yIJIOBbIE BeJIMUYMHBI. Pemare 3a1a4yu Ha BBIYHUCIICHUE
JUIMH OTPE3KOB U BEJIIMYMH YIJIOB.

2. Jlenath rpy0Oy10 OLIEHKY JIMHEHHBIX U YIJIOBBIX
BEJINYMH NPEIMETOB B PEaJbHOM JKU3HHU, Pa3sMEpPOB
NPUPOJAHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl 3THUX
OOBEKTOB MO MOPSIKY BEJIUYHHBI.

3. CTpOI/ITL YCPTCIKHU K TFCOMCTPUICCKUM
3aJa4daMm.
4. ITonp3oBaTbCs IIpU3HaKaM¥H paBCHCTBaA

TPEYrOoJIbHUKOB, HUCIIOJIb30BaTh IIPU3HAKU U CBOMCTBA
paBHOOENIPEHHBIX TPEYTOJBHUKOB TIPHU  PEIICHUU

3ajad4.

5. I[IpoBoauTe JIOTMYECKHE  pPaACCYXJICHUS C
HWCHOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

6. IHonb3oBaTbes IIpU3HAKAMU paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM
MeIUaHBbl, IIPOBEAECHHOU K TUIIOTEHY3€E
MIPAMOYI'OJIBHOIO  TPEYroJdbHMKA, B  PELICHUU

reOMETPUYECKUX 3aJ1a4.
7. OnpenensTh NapajUIEIbHOCTh  NPSIMBIX  C
MOMOIIIBIO  YTJIOB, KOTOphIe oOOpa3syer C HHUMH
cekymas. OnpenensiTh NapajuICIbHOCTh MNPSMBIX C
HNOMOIIBIKD PABEHCTBA PACCTOSHUU OT TOYEK OIOHOU



OpsiIMOM 10 TOYEK JPYTrod MpsIMOM.

8. PemaTte 3aaun Ha kjeTdyaToil Oymare.

9. IIpoBoauTh BBIYHCIICHUS u HaXOJIUTh
YUCJIOBblE UM OyKBEHHbIE 3HAYEHHUS VYIJIOB B
reOMETPUYECKUX 3ajJladyax C UCIIOJIb30BAHUEM CYMMBbI
YIJIOB TPEYTrOJbHUKOB U MHOI'OYTOJIBHUKOB, CBOWCTB
YIJIOB, OOpa3oBaHHBIX MpPH IIE€PECEUCHUU JABYX
napajieJIbHbIX OPSIMBIX CEKyIIEH. Pematp
OPAKTUYECKHUE 3aJa41 Ha HAXOXKIACHUE YTIJIOB.

10. Bnaners noHsATHEM TE€OMETPUYECKOIO MecTa
TOYEK. YMETh OMNpeneisaTh OWCCEKTPUCY Vyrila |
CEpEIMHHBIM  MEPOEHAUKYJISIp K  OTPE3KYy  Kak
T€OMETPUYECKHE MECTA TOYEK.

11. dopmynupoBaTh OONpeEAEIEHUs OKPYXKHOCTHU
u Kpyra, XOopAbl M JUaMeTpa OKPY>KHOCTH,
OJIb30BaTbCsl MX CBOMCTBAMHU. YMEThb NPUMEHSTH
3TU CBOWCTBA IIPU PELICHUH 3a1a4.



12. Biaagers moHsiITHEM  OIHMCaHHONM  OKOJIO
TPEYTrOJIbHUKA OKPYXXHOCTH, YMETh HaXOIAUTh €€
ueHtp. Ilonb3oBarbest ¢akraMM O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B
OAHOW TOYKE, M O TOM, 4YTO CEpEeIUHHBIC
NEePIEHAUKYJIAPBl K CTOPOHAM  TPEYroJbHHUKA
IIEPECEKAIOTCSA B OJJHON TOYKE.

13. Brnaners HOHSATUEM KacaTeJIbHON K
OKPY>KHOCTH, IIOJb30BaTbCs TeopemMou o
MEePIEHAVKYJAPHOCTH  KacaTeJIbHOM MW paauyca,
IIPOBEACHHOIO K TOYKE KacaHWUs.

14. ITonb30oBaThCs MIPOCTEUIINUMU
r€OMETPUYECKUMH HEPABEHCTBAMH, I[IOHUMAaTb HX
IIPAKTUYECKUI CMBICII.

15. ITpoBonnuTh OCHOBHBIC IrCOMCTPHUYCCKUEC
IIOCTPOEHUS € ITOMOIIBIO LUPKYJISI U JIMHEUKH.

KJ1accC

1. Pacno3naBath OCHOBHBIE BUBI
YETBIPEXYTOJIbHUKOB, UX DJIEMEHTHI, II0JIb30BaThC UX
CBOMCTBAMM IIPU PELIEHUU N€OMETPUYECKUX 3a1ad.

2. IIpuMenATh CBOMCTBA TOYKM IEPECECUECHUS
MeJuaH TpeyrojbHUKa (LIEHTpa Macc) B peELICHUU
3ajad4.

3. Bnaners IIOHSITUEM cpenHeu JUHUU
TPEYTrOJbHUKA U TpallCLUU, IPUMEHATh UX CBOMCTBA
IIPU PEUIEHUH I'eOMEeTpUYeCKnX 3anad. Ilonp3oBaThcs
Teopemoit dasieca U TEOPEMOUN O NIPONOPLHUOHATIBHBIX
OTpEe3KaX, IPUMEHATh UX JJIsI PEHICHUS TPAKTUYECKUX
3a1a4.

4. ITpumenaTh NIPpU3HAKH rnoaooust
TPEYTOJIbHUKOB B PEIICHUU N'€OMETPUYECKUX 3a7a4.

5. Ilons3oBaTbest  Teopemoit  I[lugaropa  mis
pELICHUsI N€OMETPUYECKUX W MNPAKTUYECKHX 3a7ad.
CTpouTh MaTeMaTHYECKYI0 MOJEIb B NPAKTUYECKUX



3aJla4ax, CaMOCTOATENIBHO JeJIaTh YEepTEXK U HAXOIUTh
COOTBETCTBYIOIIIHE JJTUHBI.

6. BrnaneTrp TOHSATHSAMH CHUHYCa, KOCHHYyCa U
TaHIeHCca OCTpPOro  yrja  HNpsIMOYTOJILHOTO
TpeyroyibHuKa. [loib30BaThbCA 3TUMU MOHATHUIMU IS
peleHus NpakTUYEeCKUX 3ajad.

7. Bpraucnsare
(pa3nnuHBIMH criocO0aMM) IJIOMIAAL TPEYrOJbHUKA U
IUTOIIAIM  MHOTOYTOJIBHBIX dburyp  (moaB3ysCH,
e HEOoOXOAUMO, KaJbKyisTopoMm). [IpumMeHsTh
MMOJIyYE€HHBICYMEHUS B TIPAKTUUECCKUX 3aJadax.

8. Brnaners MOHSATUAMU BIICAaHHOI'O u
LIEHTPAJIbHOTO yIJa, MCHOJIb30BaTh TEOPEMBI O
BIOMCAHHBIX  yIJlaX, yIvlax  MEeXIy  XOopJaMH
(cexymmuMm) U yrie Mexay KacaTelIbHOM M XOpJoi
IPYU PELIEHUN TeOMETPUYECKUX 3ajady.

9. Brnanets MOHSATUEM OIMCAaHHOTO
YeTBIPEXyTOJIbHUKA, MIPUMEHSTH CBOMCTBa
OIMCAaHHOTO YETHIPEXYTOJbHUKA TIPH



pemeHuu 3aaay.

10. IIpuMenATh MOJIy4YEeHHBIE 3HAHUS HA IIPAKTHUKE
— CTPOUTH MAaTEMaTHUYECKHE MOAECIM I 3aad
peaJbHON >KH3HU M IIPOBOJUTH COOTBETCTBYIOIIHE
BBIYMCIICHUS C OPUMEHEHUEM rnojaoous u
TpUTOHOMETpHUH  (MONB3YySCh, TIJI€ HEO0OXOAMMO,
KaJIbKYJISITOPOM).

KJ1accC

1. 3HaTh TPUTOHOMETPHUYECKHUE (PYHKIIUH OCTPBIX
yIJI0B, HAaXOJUTh C HX I[IOMOIIBIO pa3IuYHbIC
3JIEMEHTBI HPSIMOYTOJIBHOTO TpEeyTroJbHUKA
(«perienue IPSIMOYTOJIBHBIX ~ TPEYTOJIBHUKOBY).
Haxoaute (Cc NOMOIIBIO KaJIbKYJISITOpA) JJIMHBI U
YIJIBI 7151 HETaOJIMYHBIX 3HAYECHUIA.

2. [lonv3oBaTbCcss (QopMysnaMu NPUBEACHUS U
OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM JJIsI

HaXOXXIECHUS COOTHOIIEHUI MEX 1y
TPUTOHOMETPUUECKUMHU BEJIIMUHMHAMM.

3. Hcnonp3oBaTh TEOpPEMBI CHHYCOB H
KOCUHYCOB JUIst HaXO0XJICHUS Pa3IUYHBIX
2JIEMEHTOB TPEYyTOJIbHUKA («peuienue

TPEYyrOJIbHUKOBY»), MPUMEHSITh HX NpPH  PEIICHUH
reoMeTPUYECKUX 3ajad.

4. Brnanets MMOHATHUSIMHU
nmpeoOpa3oBaHUs moaoousi,
COOTBETCTBEHHBIX JJIEMEHTOB TIOJIOOHBIX  (UTYP.
ITonb30oBaTbCsi cBOMCTBAaMH MOAOOUSI MPOM3BOJIBHBIX
¢uryp, yMeThb BBIYHUCIATH UTMHBI U HAXOJIUTh YTIIBI Y
nonooHeIx ¢uryp. I[IpumeHsaTs cBoiicTBa mogoOusi B
MPaKTUYECKUX 3a7ladaXx. YMETb NPUBOIAUTH MPUMEPHI
MOJOOHBIX (PUTYP B OKPYIKAIOIIIEM MHDE.

5. Ilonp30BaTbCd TEOpeMaMH O HPOU3BEACHUM
OTPE3KOB XOpJ, O IIPOU3BEIAEHUN OTPE3KOB CEKYIIUX,
O KBaJparTe KacaTelIbHOM.



6. ITonp30BaTbCs  BEKTOpaMH, IOHMMAaThb UX
reOMETPUYECKUN U (PU3HMYSCKUH CMBICI, MPUMEHSTH
WX B PEIICHUU F'€OMETPUUYCCKUX U (PU3UIECKUX 3a]1ad.
IIpuMenATh CKaISIPHOE NPOU3BEACHUE BEKTOPOB I
HaXOKJAEHUS JUIMH U YTJIOB.

7. ITonp30BaTbcst  METOOAOM  KOOpPAMHAT  HA
IIJIOCKOCTH, IIPUMEHSTH ero B pelIeHun
F€OMETPUYECKUX U IIPAKTUYECKUX 3aj1ad.

8. Bnanets MOHATUSIMU IIPaBUJILHOT'O
MHOTOYTOJIbHUKA, JJIWHBI OKPY>KHOCTH, JJIMHBI JYT'd
OKPY’KHOCTH UM paJuaHHOM Mepbl yIja, YyMeETb
BBIYNCIIATH IUIOIAAb Kpyra U ero yacteu. Ilpumensars
IOJIy4YEHHBbIE YMEHHUS B IPAKTUYECKHUX 3a7adax.
9. Haxoaute ocu (MaM UEHTPHI) CHUMMETPUU
¢uryp, OpuUMEHSATH JBHXKEHHMS  IUIOCKOCTH B
NPOCTEUIINX CIIy4dasX.



10. IIpuMenATh MOJIy4YE€HHBIE 3HAHUS HA IIPAKTHUKE
— CTPOUTH MaTEMaTHYECKHE MOAEIH I 3adad
peaJbHON JKH3HU M IIPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCJICHUS C OPUMEHEHUEM rnoaoous u
TPUTOHOMETPUYECKUX (YHKUUN (MMOJIB3YysCh, TJ€
HEO00XO0IMMO, KATbKYJIITOPOM).
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TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOT'O KYPCA (IIO TOJAM OBYYEHHA)
7 xmacc (68 1)

Ha3Banue
pasnena
(Tembl)
Kypca
(umcgo
4acoB)

OcHOBHOE coJepKaHue

OcHOBHbIE BH/DI J1eATEJILHOCTH
00y4aroumuxcs

JJIeKTPOHHBbIE
(undposBbie

o0pa3oBarteib
HbI€ pecypchbl)




IIpocreiimmue
reomerpuyec
KHe GUrypsl
U HX
CBOIICTBA.
N3mepenue
reoMeTrpuiec
KHX
peaununH (14

4)

[Ipocreiimme

reOMETPUISCKUE OOBEKTHI:

TOYKH, OPSIMbIE, JIy4YUU
YIJIbl, MHOTOYT'OJIBHUK,
siomaHasi. CMEXHbIE U
BEPTUKAJIbHBIE YIJIBI.
PabGora ¢ nipocTeiimmmu
yepTeKaMu.

MN3mepenue JIMHEUHBIX U
YIJIOBBIX BEJIMYMH,
BbIUHCJICHHUE OTPE3KOB U
yrioB.llepumerp n
omanas Guryp,
COCTaBJICHHBIX U3
NPAMOYTOJIBHUKOB

DopMyIMpPOBATH OCHOBHBIC MOHSITHS
u onpenesieHus. Pacno3HaBarth
M3yUYCHHBIE TEOMETPUIECKHE
(burypsl, orpeaeasaTh UX B3aUMHOE
PACIIOJIO’KEHUE, BBIIIOJIHATh YEPTEXK
110 yCJI0BHIO 3a7a4ud. I[IpoBoauTe
MpoCTeHIINe TOCTPOCHUS C
[MOMOILBIO [IUPKYJISI U JIMHEHKMU.
M3mepsiTh IMHEHbIE UYTJI0BbIE
BEJIMYUHBI TEOMETPUUECCKUX U
MPaKTUYECKNX OOBEKTOB.
OmnpenensiTe «Ha TIIa3)» pa3Mepbl
peaabHBIX OOBEKTOB, IIPOBOIUTH
rpyOyI0 OLIEHKY MUX Pa3MepoB.
PerraTte 3a1aun Ha BBIYMCIIEHUE
JUTMH OTPE3KOB M BEJIMYUH YTJIOB.
PemraTe 3a/1aun Ha B3aUMHOE
PACITOJIOKEHUE T€OMETPHUISCKUX
¢uryp. IIpoBoauts
KJTacCU(UKAITUIO yTIIOB,
BBIYUCIISITH JIMHEHHBIE U yTIIOBBIC




BEJIMYUHBI, IPOBOJUTH
HEOOXOIUMBIE JOKA3aTEIbHbIC
pacCy KICHUS.

3HAKOMUTBCSI C UCTOpUEHN
Pa3BUTUATEOMETPUU




Ha3Banmue JIeKTPOHHbIE
OcCHOBHBIE BHJbI
pasjaeia OcHoBHOe (uu¢posbie
AeSITeIbHOCTH
(TemMmbI)Kypca coJiep:KaHue o0pa3oBareib
o0yuarommuxcs
(4ucio Hble pecypchbl)
4acoB)
Tpeyl"O.]II)HH IHousarue o PaBHBIX PacmozHaBarn Iapsbl
KH PpaBHBIX
(22 g) TpPEyTroJIbHUKAX U TPEyroJIbHUKOB Ha TOTOBBIX
IIEpBUYHBIE yepTexax(c yKa3zaHUueM
MPEJICTABIICHUS O PaBHBIX| MPU3HAKOB).

(KOHIpY?HTHBIX) (puUrypax.
Tpu npusHaka paBEHCTBAY
TPEyroJIbHUKOB.
IIpn3naku
paBeHCTB

a
HNPSIMOYTOJIBHBIX
TpeyrojJbHUKOB. CBOWCTBO
MeJIMaHbl

NPSIMOYTOJILHOT

BoeiBoauTh cienactBusi (paBEHCTB
COOTBETCTBYIOIIUX JJIEMEHTOB) U3
paBEHCTB TPEYTrOJIbHUKOB.

DopMyaupoBaTrhb
OIpe/ieJIeHU

S
OCTPOYTOJIBHOTO,

TYIIOYTOJIBHOTO,
IPsIMOYTOJIBHOTIO,

paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO




TPEYTOJIbHUKA.

PaBHOoOenpeHHbBIC
pPaBHOCTOPOHHHE
TpeyronbHuku. I[IpusHaku
"
CBOMCTBa

paBHOOEIpEHHOT
0
TPEYTOJbHUKA.

[IpoTtus Gonbueit
CTOPOHBI
TPEYroJIbHUKA JIEXKNAT
OoapIIMH

yroa. lIpocreiue
HEpaBEHCTBA B
T€OMETPHHU.
HepasenctBo
TPEYTOJbHUKA.

HepaBeHCTBO J1OMaHOM.

[TpsimoyrosbHBIN
TPEyTrOJIbHUK

TPEYTrOJbHUKOB;
OUCCEKTPUCHI, BBICOTHI,

MeIVaHbl
TPEYTOJIbHUKA;

CEpeaUHHOIO
HEePICHIUKYJIISIpa OTpe3Ka;

nepuMeTpa
TPEYroOJbHUKA.
@opmMyJIMPOBATH CBOMCTBA U

MPU3HAKH PABHOOEIPEHHOTO

TpeyTroJbHUKA.
Crpourn yepTexkKH,  pemiaTrhb
3agadm c IIOMOIIBIO

HaXOXJICHUSI PaBHBIX
TPEYTOJIbLHUKOB.
IIpuMeHATH TNIPU3HAKU PABEHCTBA
NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB B

3as1agax.
Hcnoab3oBaTh uudpoBbie
pecypcbl  AJi  HCCJIe0BaHMSA

CBOMCTB M3y4YaeMbIX (puryp.




C yrimom B 30°. IlepBbie 3HAKOMHUTHCH c ucropuei
TIOHSITHUSL O pa3BUTHUS TEOMETPUU

J10Ka3aTenbCTBax B
reoMeTpuu




MapaJjeabH
plenpsMbie,
CyMMAaYIJIOB
TPeYroJbHUK
a (14 q)

[TapannensHble npsMsbIE,
uX cBoMcTBa, IIaThIH
noctyJiar EBknnna.
Hakpect nexarue,
COOTBETCTBECHHBIEC U
OJIHOCTOPOHHHE YTJIbI
(ob6pa3oBaHHbIC TPU
nepeceueHun
napajuieJIbHBIX TPSIMBIX
ceKyIieit).

ITpu3nak
napauieJIbHOCTH TIPSIMBIX
yepe3 paBEHCTBO
pacCTOSIHUM OT TOUYEK
OJTHOM MPAMOM 1O BTOPOU
npsmoii. Cymma yriion
TPEYTroJbHUKA U
MHOTOYTOJbHHUKA.
Bremnue yrisl
TpeyTOJIbHUKA

DopmMyIUpOBaTh MOHITHE
napasuieJbHbIX NPSIMbIX, HAXOAUTh
pakTU4YeCcKue npuMepsl. U3yyatp
CBOMCTBA yIJIOB, 00pa30BaHHBIX MPU
NEePECEYECHUM NAPATIIETBHBIX PSIMBIX
CEKyIEH.

ITpoBoauTH A0KA3ATEJIBCTBA
napajuieJIbHOCTH JABYX MNPSAMBIX C
IMOMOIIBIOYTJIOB, 0OpPa30BaHHBIX MPHU
MEPECEUECHUH ITUX MPSIMBIX TPEeTheH
MPAMOI.

BbiuucasiTb CyMMy YTJIOB
TpPEYroJbHHUKAa WMHOTOYTOJIbHUKA.
HaxoauTts uyucjioBble 1 OyKBEHHBIE
3HAYE€HUS YIJIOB B TEOMETPUYECKUX
3a1a4aXCUCII0JIb30BAHUEM TEOPEM O
CYMME€ yIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHUKA.

3HaKOMUTBCS ¢ HCTOpUEH
pa3BUTHUSTCOMETPUN




Oxpy:xHOCT
bUKPYT.
I'eomeTpuuec
KH
eNoCTPOCHUA
(14 )

OKpY>KHOCTb, XOPJIbI U
JIUAMETPBI, UX

cBolicTtBa. KacarembpHas

K OKPY>XHOCTH.
OKpyXHOCTb,

BITMCAaHHAsI BYTOJI.

Iloasitme o I'MT,
pUMEHEHUE B

3aJ1a4ax.

BuccekTpuca u cepe iMHHBIN
NEPIEHAUKY ISP KaK
reOMETPUIECKHUE MECTa
TOo4YeK. OKpPY>KHOCTb,
OIIMCaHHAasI OKOJIO
TpeyrojabHuKa. Bnucannas B
TPEYTOJIbHUK OKPY>KHOCTb.

DopMyJIHPOBATH ONpe/IeIeHHS:
OKPYXHOCTH, XOp/Ibl, THaMeTpa U
KacaTelIbHOM K OKPY>KHOCTH.
H3yuyaTrh UXCBOMCTBA, MPU3HAKH,
cTpouth ueptexku. UcciaenoBarsp, B
TOM YHCJIE UCTOJIb3YHl HU(PPOBBIE
pecypchbl: OKPY>KHOCTh, BIUCAaHHYIO B
YTOJI; LIEHTP OKPYKHOCTH, BIIMCAHHOMN
B YI'OJI; paBEHCTBO OTPE3KOB
KacaTellbHBIX.

HMcnoaw3oBatb MeToa I MT nis
JlokazaTenbcTBa TEOPEM O
epecevyeHun




IIpocreiinue
3aJlayd Ha
IMOCTPOCHHE

OUCCEKTPUC YIJIOB TPEYTOJbHUKA U
CEpPEMHHBIX IIEPIICHAUKYJIISIDOB K
CTOpPOHaM TPEYTOJIbHUKA C
noMoipo ITMT.OBJageBaTn
NOHATUAMM BIIMCAHHOWU
OIMCAaHHOU OKPY>KHOCTEU
TPEeyrojibHUKa, HAX0AUTh LIEHTPHI
3TUX OKPYKHOCTEH.

Pemiatb OCHOBHBIC 321244 HA
NOCTPOECHHUE: yIJla, PABHOTO
JTAHHOMY; CEPEIMHHOTO
MEPIEHAUKYJISIpA JAHHOTO OTPE3Ka;
NpsAMOM, MPOXOISIIEH Yepes
JIAHHYIO TOYKY U
NEPHEHIUKYJIIPHON TaHHOMN
MpPsIMO; OMCCEKTPUCHI JaHHOTO
yIJia; Tp€yroJIbHUKOB IO
pa3JIU4YHBIM 2JIEMEHTAM.
3HAKOMHUTBCH C MCTOpUeEH
pa3BUTUATE€OMETPUU




IloBTOopen |[IloBTOpEHUE U Pemate 3amaun Ha MOBTOpEHUE,
ue, 0000111eHuEe OCHOBHBIX WJUTIOCTPUPYIOLINE CBSI3U MEX]TY
00001IeHN  [TOHSITUA U METOJAOBKYpCa |[pa3IuyHbIMMYACTIMU Kypca

€ 3HAHM# 7 Kknacca
(49




o

8 kmacc (68 u)

HasBa
HHE
pasne
Ja
(Tembl

)
Kypca
(umca

0
4acoB)

OcHoBHOE
coJep:KaHue

OcHOBHBIE BUABI
AesITeIbHOCTH 00y4aroIuXcsi

DJIeKTPOHHbIE
(undposbie

oOpa3oBarteJib
HbI€e pecypchl)




YeTbIpexyroJi
bHUKH (12 4)

[Tapannenorpamm, ero
NPU3HAKU U CBOMCTBA.
YacTHbleciiydyan
napauiesiorpaMMOB
(IpSIMOYTOJIBHUK, POMO,
KBaJlpaT), UX NPU3HAKU U
cBoiicTBa. Tpanenus.

PaBHOOOKas 1

OpAMOYTOJIbHAATPpAIICIIUA.

Y niBoeHuEe MeauaHsbl.
LlenTpanbHass cuMMeTpHUs

M300paxars U HAXOAUTH Ha
yepTekKax YeThIPEXYTOJIbHUKHU
pPa3HBIX BUJOB U UXDJIEMEHTHI.
DOopMyJIMPOBATH ONPEACICHUSA:
napajuiesiorpaMma, IpsiMOyroJIbHHKa,
poMba,KBaaparta, Tpamneluu,
pPaBHOOOKOM Tpamneuuu,
MPSIMOYTOJILHON Tpamnenuu.
Jloka3bIBaTh U UCIIOJIB30BATh IPU
peLIeHUH 331a4IPU3HAKU U CBOMCTBA:
napajiesorpaMmma, IpsiMOyroJIbHUKa,
pomba, KBajaparta, Tpareiuu,
paBHOOOKOM Tpamnenuu,
MPSIMOYTOJLHON TpaTelnH.
[IprMeHATh METO/ y/IBOCHUS MEIUaHbI
TpEeyTroJIbHUKA.

Hcnons3oBaTh HU(PPOBBIE pecypChl
JUTSI ICCJIEIOBAHUS CBOMCTB
n3ydaembIX QUryp.

3HAKOMUTBCSI C UCTOpHUEHN
pa3BUTHUATEOMETPUU




Teopema
danecan
Teopema 0
NMPONOPIHOH
aJbHBIX
0Tpe3Kax,
noJ00HbIe
TPeyroJbHUK
u (15 uv)

Teopema dasneca u
TeopeMa o
MPOHOPIIHOHAIIBHBIX
OTpEe3Kax.
Cpennsis
JINHU
s TPEyroJbHUKA.
Tpamneuusi, ee cpenHss
JTUHUSL.
[TponoprinonanbHbIE
OTpEe3KH,
IIOCTPOEH
HEYETBEPTOrO
NPOIIOPIUOHAIBHOI'O
OTpe3Ka.
CBoiicTBa 11eHTpa Macc B
TpeyroJIbHUKE.
[Toto6HBIE TPEYTOIBHUKH.
Tpu IIpU3HaKa
mog06
HSITPEYTOJIbHUKOB.

IIpoBoaAMTH MOCTPOEHHUS C
MOMOUIBIOLUPKYJISI U JTUHEUKHU C
HWCHOJIb30BAHUETEOPEMBI

daneca u

TEOPEMBI O
OPOIOPLUOHAIBHBIX OTPE3KaXx,
CTPOUTbYECTBEPTHIN

MPOMOPLHAOHATBHBIN
OTPE30K.
IIpoBoauThH I0Ka3aTeJIbCTBO
TOr0, YTO MEAWaHbl TPEYrOJIbHUKA
IIEPECEKAIOTCsI B OJHOM TOYKE, U
HAXOJIMUTh CBSI3b C LIEHTPOM Macc,
HaXOAUThb OTHOIICHHUE, B KOTOPOM

MEIMaHbl JOEJIATCSI TOYKOM UX
TIepeceUcHUsI.

Haxoaurts noxo0HbIE
TPEYTrOJILHUKHA Ha TOTOBBIX
yepTekax C yKa3zaHHuEeM
COOTBETCTBYIOIINX MMPU3HAKOB
nogoous. Pemare 3amauyM  Ha




IIpakTHyeckoe
MpUMEHEHHE

HO,I[O6HBI€ TPEYIrOJIbHUKHU C

IIOMOIIIBIO
CaMOCTOATCIBbHOI'O

IIOCTPOCHUA
qepTex(eI‘/'I nu HaXO0XACHU

MOJOOHBIX TPEYTOIBHUKOB.
IIpoBoauTe JOKa3aTe/bLCTBA
C HCIOJIB30BAHUEM

MPU3HAKOB 110]1001s1.
Jloka3piBaTh TpHU IIpU3HaKa
1o100Hsl TPEYroJIbHUKOB.
IIpuMeHATHh MOJIy4YEHHBIE 3HAHUS
MIPUPELICHUN T€OMETPUIECKUX

u MPaKTHYECKUX
3a1a4.
3HAKOMHUTbCH c ucropuen
pa3BUTHS TEOMETPUN




Ilnomane.
Haxo:xnenue
ImJIomaaen
TPEYroJbHUK
OB U
MHOTOYT0JIbH
bIX uryp.
Ilnomanu
MOXOOHBIX
(uryp (14

)

ITonsitue 06 oOmeit
TEOPHUU ILIOIIAIN.
dopmynbl A

IO A
TpPEyTroJIbHUKA,
napauiejgorpamMmma.
OTHOI1IICHUE

roIoniazaei
TPEYTrOJIbHUKOB C
o0ImHuM OCHOBaHUEM

WM OOIneil BBICOTOH.
Breraucien
He TUIoMIAEN CIIOMKHBIX

buryp yepes
pa3OueHue Ha 4YacTu U
JOCTPOEHHE.

ITnomagn ¢uryp Ha
KJIeT4yaTou Oymare.
Ilnomiaomu ITOJTOOHBIX
uryp. Brruncnenne

Iomane. 3amadu C

OsBJiageBaThb

NMepBUYHBI
MH TNpeAcTaBJIeHHsIMH 00 oO0mei
TEOPHUH TJIOIIA TN (mepsr),

¢opmyupoBaTh CBOKCTBA IUIOLIA/H,
BBIACHATh HMXHAIISIAHBIA CMBICIL.
hopmynbl
napasijiejaorpamMmma,

BoiBoauThH IUIONIA N

TPEyTrOoJIbHUK

hopmynbl
MPsIMOYTOJIbHUKA

a, Tpamenue U3
IJIOIIA TN
(kBampara).
BeiBoauTs hopmyIiel miomanu
BBIITYKJIOTO YeThIPEXYroJbHUKA
Yyepe3 TUaroHaau U yroJIMexay
numu. Haxonutsb miomanu guryp,
1300pakeHHBIX HA KJIETYATOU
Oymare, HCI0JIb30BAThH pa3OueHNe
Ha YaCTH U JIOCTPOCHHUE.
Pa30upath npumepbl
UCIIOJIb30BAHUS BCIIOMOTaTEIbHOM




NPAKTHYCCKUM
coaepxanueM. Penienue

3a7a4 c ITOMOMIILIO
MeETozia
BCIIOMOTaTEIILHOM
ILIOIIAIH

TIJTOTIA TN JIJIST PEIICHUS
T€OMETPUUYECKHX 3a/1aY.

Haxoauts  mwiomamyn  MOZOOHBIX

¢uryp. Beruncasarb IUIOLIA U
Pa3INYHBIX

MHOTOYTOJIbHBIX (PHUTYD.

Pemats 3agauMm Ha IUIOIIAAL C

IPAKTUICCKUM COACPIKAHHUCM




Teopema
IIudaropa n
Hayaja
TPUTOHOMETP
nuu (10 v)

Teopema Iludaropa,
JIOKa3aTeJIbCTBO

IIPUMEHEHUE.

OO6partH

asiteopema I[ludaropa.
OnpeneneHue
TPUTOHOMETPUICCKUX
(dyHKIIMIT ocTporo
yrIiIa,
TPUTOHOMETPUICCKHEC
COOTHOIIICHHS B
MPSIMOYTOJIFHOM
TpEeyTroJIbHUKE.
OCHOBHOE
TPUTOHOMETPUUECKOE
TOXKJIECTBO.
COOTHOILIEHUS] MEXTY
CTOPOHaMH B
MPSIMOYTOJIBHBIX
TPEYTOJBHUKAX C

Hoxa3sbiBaTh Teopemy lludaropa,
HCII0JIb30BaTh
€€ B IPAKTUYECKUX BBIYUCIICHUSAX.
DopMyIHPOBATH OIIPEACIICHUS
TPUTOHOMETPUUYECKUX (PYHKIIUI
OCTpPOToyrja, NPOBEePATh UX
KOPPEKTHOCTb.
BeIiBOAUTH
TPUTOHOMETPUUYECKUE
COOTHOIIICHHUS B
PAMOYTOJIBHOM
TPEYTOJIbHUKE.
HccaenoBarb COOTHOLIECHUS
MEXKy CTOpOHaMU
B
NPSIMOYTOJIBHBIX
TpEeyroJbHUKaX C yrjiamu B 45° u
45°; 30°
n 60°.
Hcnoab3oBath GpopMyJIb
NPUBEIECHUSI MOCHOBHOE




yriamu B45° u 45°;
30° u 60°

TPUTOHOMETPUUYECK
0€ TOXJIECTBO JJIst

HaXOXJACHUS
COOTHOIIICHUH

MEXTY
TPUTOHOMETPUIYESCKUMHU

dbyHKIUS

MU PA3JIAYHBIX OCTPBIX YTJIOB.
IIpuMeHATH NOJNyYECHHBIC 3HAHUS
u YMEHHUS npu pelieHuu
MPaKTUYECKUX 3a/dad.
3HAKOMHUTBHCHA c ucropuen
pPa3BUTHSI TEOMETPUU







Yribl B

Brnmcannrsie u

PopMyIupoBaTh

OKPYKHOCTH. | [jeHTpaJIbHbIC YIJIbl, YTOJ | ONPEJCIICHUS, CBSI3aHHbIE C YIJIaMU B
Brincannble | nexory kacarensHOH H Kpyre (BrucaHHBIN YTOJI,
u XOPJIOU. YTIIBIMEXKITY LIEHTPAJIbHBIA yTOJI).
OIMMCAHHBIE XOpJaMHU W CEKYIIUMHMU. HaxoaurThb BIHMCAaHHBIC YIJIbI,
YE€TBIPEXYIoJl| BrucaHHbIE U onvparonmecs Ha OOHy Ayry,
bHUKH. OIIMCAHHBbIC BBIYMCJIATH YTJIbI C IOMOLIBIO
Kacareabn 4ETBIPEXYTOJIBHUKH, UX TEOPEMBI O BIIUCAHHBIX yIJIaX,
bl€ K IIPU3HAKNA U CBOMCTBA. TEOPEMBI O BIIMCAHHOM
OKPYKHOCTH | [IpuMeHEHHUE DTHUX 4EeThIPEXYTOJIbHUKE, TEOPEMBI O
.Kacanue CBOMCTBIIPU pEILICHUU neHTpajabHOM yrie. MccieaoBars,
OKPYKHOCT€ | reoMETPUYECKUX B TOM YHCJI€ C IIOMOIIBIO
ii (13 1) 3ajad. U POBBIX PECypCOB, BIIMCAHHbBIE
B3aumnoe pacnosiokeHue | U ONUCAaHHbIE YEThIPEXYTOJIbHUKH,
JIBYX OKPY>KHOCTEH. BBIBOAUTH UX CBOWCTBA U
Kacanue okpykHOCTEH NPU3HAKH.
Hcnoab3oBars 3TH CBOWCTBA U
MpU3HAKUA TIPU PEIICHUH 3a7a9
[loBTOpEH IloBTOpEHNE OCHOBHBIX Pemratn 3aa9U Ha
ue, OOHSITUM U METOJIOB IOBTOPEHUE,
0000mIeHH KypcoB7 u 8 KJIaccoB, UJUTFOCTPUPYIOLLIHE CBA3U

OCHOBHBIC




e 3HAHUH
(4 )

0000I11IeHuEe 3HaHU N

MEX Ty
4acTsIMH Kypca

Pa3jIn4IHbIMHA




9 kuacc (68 u)

HazBanue DJIEeKTPOHHbIE
OcCHOBHBIE BHJbI
pasnena OcHoBHOE (uudpoBbie
AeATeJbHOCTH 00y4aloIIuXCs
(TeMBI)Kypca coaepxaHue o0pa3oBarte/b
(qucao HbI
4acoB) e pecypchbl)
Tpuronome | Onpenenenue PopMyIHPOBATH OIpeaeIeHUs
TpuUs. TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX (PYHKIIUMN
Teopembl G yHKU UK yrioB oT 0° 10| TyIbIX HOPSMBIX YIJIOB.
kocunycoB | 180°.Kocunyc u cunyc BbIBOAMTE TEOpEMY KOCUHYCOB U
U CHHYCOB. | TIPSIMOTOH TYIIOTO yTJIa. TEOPEMYCUHYCOB (C paaInycom
Pemenue Teopema KOCUHYCOB. OIMMCAHHOM OKPYKHOCTH).
TpeyrojbHu| (OOOOLIEeHHasT) TeopeMa Pemiath TpeyroiabHUKH.
k0B (16 u) | cuHyCOB (C pagnycoMm PemiaTh npakTuueckue 3ajiaui,

OIMMCAaHHOU OKPY>KHOCTH).
Haxoxxnenmne ninH
CTOPOH UBEJIMYMH YTJIOB
TPEYTrOJIbHUKOB.
dopmyia nuonaau
TpPEeyroJbHUKA Yepe3 JIBE

CBOJISIIIIUECS K HAXOXKICHUIO
Pa3JIMYHBIX 2JIEMEHTOB
TPEYTOJIbHUKA




CTOPOHBI U YIOJ MEXAY
Humu. opmyina
IUI0IIA a1
4EeThIPEXYTOJIbHUKAYEPE3
€ro JIMaroHajii U yroJl
MEXy HUMU
IIpakTruueckoe
NpUMEHEHUE
JIOKa3aHHBIX TEOpEM




IIpeoOpaso
Ba HHUe
noxoous.
MeTtpuyeck
ue
COOTHOIIIEH
UsiB
OKPY’KHOCT
u (10 u)

IlonsiTHe O
npeoOopa3zoBaHUM
mogoous.
CoOTBETCTBEHHEIE
3JIEMEHTHI TOJ00HBIX
(uryp. Teopema o
IMPOW3BEICHUH OTPE3KOB
X0opJ, Teopema o
MMPOU3BEJICHUHU OTPE3KOB
CEeKYIIHNX, Teopema o
KBaJipaTeKacaTelIbHOIA.
[IpumeHeHue B penieHuun
reOMETPHUYICCKUX 3a7a4

OcBauBaTh NOHATHE
1peoOpa3oBaHUATIONOOHS.
HccaenoBarb OTHOIICHUE
JIMHEHWHBIX YJIIEMEHTOB (PUTYp TIpHU
peoOpa30BaHUUTIONOOHS.
Haxoauth nnpuMmeps! 10,1001 B
OKpYy>Karouie 1elCTBUTEIILHOCTH.
BbIBOAUTH METpUUECKUE
COOTHOIICHUSIMEXK/TY OTPE3KaAMH
XOpJ1, CeKYIINX U KaCaTCIILHBIX C
HCITOJTb30BAHUEM BIUCAHHBIX
YTJIOB, U TIOJIOOHBIX
TPEYTOJILHUKOB.

Pemath reomerpuueckue
3a/aud W3aJadd U3 pearbHOMI
’KU3HU C UCITOJIb30BaHUEM
MOJOOHBIX TPEYTOJILHUKOB.







BexTopbi(12
4)

Omnpenenenue

BEKTOPOB,
CIIO)KEHHE U Pa3HOCTh
BEKTOpPOB,

YMHOKEH
ue
BEKTOpa Ha

YU CIIO.
duznyeckuii

u
reOMETPUYECKUMN

CMBICII
BEKTOpPOB.

Paznoxen
ue
BEKTOpa no

JIBYyM
HEKOJUTMHEAPHBIM
BekTopaM. KoopauHatsl
BEKTOpA.

CkansipHoe

Hcnoab3oBare  BEKTOPHI

KaK
HaIIpaBJICHHBIC OTPE3KHU,
HCCJIeA0BATh reOMETPUYECKUMN

(mepemenienne) U (PU3UUECKUN
(cuita) CMBICITBI BEKTOPOB.

3HaTh omnpeaeJieHUsT CYMMbl U
Pa3HOCTH BEKTOPOB, YMHOXXCHHS
BEKTOpa Ha YHUCJIO, UCCJIeA0BATH
FeOMETPUYSCKUH U  (U3HISCKHUI
CMBICITBI 3TUX OIEeparui.

Pemath reomerpuueckue 3agauu C
HCITOJIb30BAHUEM BEKTOPOB.
PackaaasiBaTh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

Hcnoan3oBaTh

CKaJISIpH
oe MPOU3BEJICHUE BEKTOpPOB,
BBIBOJIUTH ero OCHOBHBIE
CBOICTBa.

Bpruucaste cymMmy, pa3HOCTb H




IIPOU3BCACHUC BCKTOPOB,

€ero OPUMEHEHUEIIA
HaxXOXJIEHUsl JJIUH WU
YIJIOB.

Pemienune 3az1a4 c
MOMOUIBIO BEKTOpPOB.

IIpumenen

He BEKTOPOB JIse
pelieHus 3a71a4

KHMHEMATHKHU HMCXaHHKU

CKaJISIpDHOE IIPOU3BEICHUE
BEKTOPOB B KOOPIMHATAX.

IIpumensaTs CKaJIIpHOE
IIPOU3BEJICHUE JUII HAaXOXKICHUS

JJIMH WU YTI'JIOB

JlekapToBbI
KoopaAuHAT
bl HA
IJIOCKOCTH
9w

JlekapTOBBI

KOOpAHWHA
TBITOYEK HA IJIOCKOCTH.
YpaBHEHHE NPSIMOU.
VYrinoBoikospPuiuenr,
TaHI€HC yrJla HaKJIOHA,

OcBauBaTh MOHATHE
NpSIMOYTOJILHOM CUCTEMBI
KOOpAWHAT, JIEKapPTOBBIX

KOOpAUHAT TOYKH.
BeIBOAMTE ypaBHEHUE IIPSIMOU U
OKPYXHOCTHU. BbI1e/ATh NMOJHBIN




rnapajuiejibHbIE U

NEPIEHINKYJIAPHBIE
psIMBIE.
YpaBHeHUE

OKPY>KHOC

TtH. Haxoxnenue
KOOpJIMHAT

KBa,Z[paT JJIsI HAXOXKICHU S I_[CHTpa
U pagdyca OKPYKHOCTH ITO

ec
YpPaBHCHHIO.
Pemiarep 3aJa4YM Ha HAXOXKIECHHE

TOYCK




TOUYEK

rnepecedyeH
ust OKPY>XHOCTH u
OpPsIMOM. Meron
KOOpJAUHAT npu
pelieHun

reOMETPUYCCKHUX 3aJ1a4.
HMcnonp30Banue

MeToJda KOOpAWHAT B
NPAKTHYCCKHUX 3a/ladax

IEePEeCEeUCHUs TIPSIMBIX U
OKPY>KHOCTEH CHOMOIIbIO METOAA
KOOpAUHAT.

Hcnoab3oBarb CBOKCTBA
YIJI0BOTO KOA(hHUIIMEHTA TIPSIMOU
MIpU pEIIeHUN 3a4a4, s
OIpPEJICTICHUS PACIIOIOKECHHUS
MPAMO.

IIpuMeHSATH KOOPJUHATHI MPU
pELICHUUTEOMETPHUUECKUX U
MPaKTUYECKUX 3a7ad, JJIst
IMOCTPOSHUSI MAaTEeMaTUYECKUX
MoJeliel pealbHBIX 3a7a4 («MEeTOo/
KOOPJIUHAT).

IMoab30BaTbCA JJIsI TOCTPOCHUS
U UcCJIeJOBaHUMN ITU(POBBIMU
pecypcamu.

3HaKOMUTBCS C UCTOpHUEH
pPa3BUTHATCOMETPHUH




IpaBuiabH
18(5
MHOT0YT0J1
bHHUKH.
Juauna
OKPY-KHOCT
HH
IJI0IAb
Kpyra.
Bbruunciien
ue
nJomaaei

(8 u)

ITpaBunbHBIE
MHOTOYTOJIbHUKH,
BBIYHCIICHUE UX
arieMeHTOB. YHcio nu u
JUIMHA OKPY>KHOCTH.
Jnnna nyru
OKPY>KHOCTH.
Pagnannas mepa yrina.
[Tnomane kpyra u ero
AIIEMEHTOB (CEeKTOopa U
cermMeHTa). Beraucienue
iomaie puryp,
BKJIFOUAIOIIUX
AJIEMEHTBIKpYTa

PopmyJIMPOBATH

onpeaeieHue MpaBUIBHBIX
MHOTOYTOJIbHUKOB,

HAXOJAHUTb UX DJICMEHTEI.
IToJyib30BaTHLCA NOHSITUEM JJINHBI
OKPY>KHOCTH, BBEJICHHBIM C
MOMOIIBIO TPABUIIBHBIX
MHOTOYTOJILHUKOB, ONpPeIeasiTh
YUCIIO MU, JJIUHY IYTH U
paguaHHYIO Mepy yria.

IMIpoBoaurs nepexon oT
paluaHHOM  Mepbl  yrja K
rpagycHou u Hao0O0pOT.

Omnpeneasite IIOLIaAb Kpyra.
BeiBoauTh (popmyibl (B
IrpagyCHONW MpaguaHHON Mepe)
JUISL JUTAH AyT, TUIoIaaen
CEKTOPOB U CETMEHTOB.
Buruucasite miomanu Guryp,
BKJIFOYAFOINAX DJIEMEHTBI
OKpY’KHOCTHU (KpyTra).




Haxoauth miomaau B 3aj1adax
peaTbHONKU3HU




JABuiKeH
us
IJI0OCKOC

TH(6 1)

[TonsiTue o ABMXKEHUU
ILUIOCKOCTH.
[TapannensHbIiIEpEHOC,
IIOBOPOT U CUMMETPHSI.
Ocu ¥ UeHTpBI
CUMMETPHUH.
ITpocreiimue
MIPUMEHEHUS B
peuleHnn 3aaa4

Pa3ouparsb
pumMep

bl, WUIIOCTPUPYIOLIHE IOHSITUA
JIBM)KEHHS, LIEHTPOB U OceH
CUMMETPHUHU.
dopMyaupoBaTh

onpeneieH
W [apajuleJIbHOIO  NEepeHoca,
IIOBOPOTa MU OCEBOM CHMMETPHH.
BeiBOAUTH 150:¢ CBOMCTBA,
HAXOAUThb HEIOABUKHBICTOUKH.
Haxoautsb LEHTPbl U ocHu
CUMMETPHUI mpocTeUux Guryp.
IIpumensaTh rnapasuieabHbIN
IIEPEHOC U CUMMETPHIO npu

pemeHun
reoMeTpUYEeCcKuX 3aaad (pa3ouparb
MIPUMEDHI).

Hcnoab3oBaTh ISt

IOCTPOCHUSA u

HCCIIeTOBaHUM ITU(POBBIE PECYPCHI




IToBTOpEH
ue
00001eHN
€,
cucreMar
U3 anus
SHAHMIA®
(7 )

[ToBTOpEHHE OCHOBHBIX
MOHSITUN U METOJIOB
KypcoB 7—9 KJ1accos,
0000nIeHue u
cucTeMaTu3anus
3HAHUMU.

ITpocrenmmue
reoOMEeTPUYECKHUE
(uryps! nux cBOHCTBA.
N3mepenue
FeOMETPUYECKUX
BEJIMYMH.
TpeyroabHUKH.
ITapannenbHbIC

UTICPIECHAUKYJISIPHBIC
OpsiIMBIE.
OKpy>XHOCTh H

KpYT.

MOHATUIMU:
¢durypa,TouKa,
npsiMasi, yroj, MHOTOYTOJIbHUK,

Onepuposartsb

paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
TPEyTrOJIbHUKHU,
MPSIMOYTOJIBHBIN
TPpEyroJbHUK, MEJINaHa,
OouccekTpuca u

BbICOTA TpEyroJibHUKA,
rmapa’jiieJiorpamMm,
poM6O
, MPSIMOYTOJILHUK, KBaJIpar,
Tpamnemus; OKPY>KHOCTb,

KacaTceJibHas1; paB€HCTBO I/IHO,Z[O6I/IC

duryp,
NapaJuIeIbHOCTh

TPCYTOJIbHUKOB;

"u
NEPHEHANKYJISIPHOCTh HPSIMBIX,
yroja MexXnay OpsIMbIMH,

CUMMETPUs




I'eomeTpuueckue
OOCTPOCHUA. YTJbI
B
OKPY>KHOCTH.

Broucangnrie u

ONMCAaHHbIE
OKPYKHOCT
HUMHOT'OYTOJIbHUKOB.
Ilpsimas u
OKPY>KHOCT
b.

YHeTplpeXyTroJIbHUKH.
Bnucannbeie n
OIIMCaHHbIE
4EeTBIPEXYTOJIbHUKU.
Teopema Iludaropa u
HayaJaTPUTOHOMETPHUU.
Penienune oOmmx
TPEYTrOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.

OTHOCHUTEJIBHO TOYKH M IIPSIMOM;

JUIMHA, pPAacCTOsSIHUE, BEJIMYHUHA
yrija, IJIoIaab, HEpUMeETp.
Hcnoab3oBarh dopmyJibl:
rnepuMeTpa u IUIOIIAaU
MHOT'OYTOJIbHUKOB, JUTUHBI
OKpY’KHOCTU U IUIOLIAJIU Kpyra,
oO0pema MPSIMOYTOJILHOTO
rnapauiesjienuIea.

OnepupoBarb NOHATUSIMM:
NpsAMOYTOJIbHAsI CUCTEMA
KOOpAUHAT, BEKTOP;
HWCMOJIb30BaTh 3TH MOHITHS JIJIsI
MPEICTABJICHUS JTAHHBIX U
pelieHus 3aja4, B TOM 4YHUCJIE U3
JPYyTUX YUYEOHBIXTPEIMETOB.
Pemars 3a1a4u Ha NOBTOPEHUE
OCHOBHBIX MOHSITHH,
WJUTIOCTPALIMIO CBSI3€H MEXTY
pa3jIMuYHBIMU YacTSIMHU Kypca.
BbiOupars MeToa Uit




I[IpeobOpazoBanust pelieHus13a1a4uu.

MJIOCKOCTH. Pemiats 3agaum u3

JBro>xeHu MOBCETHEBHOM XKU3HU
s.ITonobwue.
CummeTtpus.

IInmomans. Brerauciaenue

IJIoIIaaei.

ITnomza
U HONO0OHBIX QUTYD.
JlexkapTOBBI
KOOPJIUHATHI Ha
IIJIOCKOCTH.

BekTopsl Ha I10CKOCTH

2

30ecv npedcmasnenvl s1eMeHmyvl CO0EPAUCAHUs Kypca, uzydasuiuecs 6 5—8 knaccax u mpebyrowue
noemopenusi, 0606wenus ucucmemamuszayuu. Obpawamvcs K SMoMy MAMepuary MONCHO 8 8U0e aKyenma
Ha 3a8epuiarowem smane uzyueHus Kypca 9 Kiacca uiu pacnpeoessimo no COOmeemcmeyouum



memamudyecKum pa3aeﬂaﬂ4, usydaemvim 6 medernue y'-l€6H020 2ooa.



IIpu pa3paboTke paboueid mnporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITH
YUTEHBI BO3MOXKHOCTH HCITOJIB30BaHUS JIEKTPOHHBIX (IIM(PPOBBIX) 00pa30BaTEIILHBIX PECYPCOB,
SIBISIIOIIUXCSL  y4eOHO- METOAWYECKHMHU MarepuanaMu (MyJIbTUMEIUWHBIE IMPOTPaMMBlI,
SJIEKTPOHHBIE YUYEOHUKH U 3aJaYHUKH, JJIEKTPOHHBbIE OMOIMOTEKH, BUPTYyaJIbHbIE JJa0OpaTOpUH,
WUTPOBBIC MPOTPAMMBbI, KOJUICKIIUHA ITU(GPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), UCHOIB3yESMbIMH
Ui OOyYeHHsT W BOCIIMTAaHUS Pa3JIWYHBIX TPYMI [OJIb30BaTEJICH, NPEICTABICHHBIMU B
AJICKTPOHHOM (IU(PPOBOM) BHJIE W peaATU3YIOIIMMH JauaakThdeckue Bo3MmoxkHoctu WKT,
coJIepIKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJIaTEIIbCTBY 00
00pa3oBaHUH.



PABOYASA ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb M
CTATUCTHUKA».7-9 KJACCBI

IEJU U3YYEHUA YYEBHOI'O KYPCA

B coBpemenHoM 1u@poBOM MHpE BEPOSTHOCTH U
CTaTUCTHUKA TIPHOOPETAIOT BCE OOIBIIYIO 3HAUMMOCTD, KaK C
TOYKHU 3PEHHUS MPAKTHYSCKUX MPWIOKEHHH, TaK U UX POJIH
B oOpa3oBaHHMHM, HEOOXOIUMOM KaXKJIOMY HYEJIOBEKY.
Bospacrtaer umcino mnpodeccuil, mpu oBIIaICHUH KOTOPBIMH
TpeOyeTrcss Xxopomrass ©0a3oBas IIOATOTOBKAa B OOJIacTH
BEPOSATHOCTH M CTAaTUCTHUKH, TakKas IMOATOTOBKA BaXKHA
UL TIPOJOJDKEHUsT  OOpa3oBaHUSl W JJIsl  YCIICIIHOH
po¢eCCUOHATILHON Kapbephl.
Kaxplii 4enoBEeK IOCTOSIHHO NPUHHMAET peIICHUs Ha
OCHOBE MMEIOIIHNXCS y HETO TaHHBIX. A 111 0O0OCHOBaHHOTO
MIPUHSTHSI PEIICHUs] B YCIIOBUSX HEIOCTAaTKa MW H30BITKA
nH(poOpMaIM HEO0OXO0JIMMO B TOM quCcIIe
XOPOILIO

cpopmMupoBaH
HOEBEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHUE.
MNMmeHHO  moO3TOMYy  OCTPO  BCTaJla  HEOOXOIUMOCTH

chopmupoBaTh y oOydarouumxcs (OYyHKIIMOHAJIBHYIO
T'PaMOTHOCTb, BKJIFOUAIOILY IO B ce0sd B KayecTBe
HEOTHEMJIEMOM COCTABJISIIOLIEH YMEHHE BOCHPUHHUMATh U
KPUTHUYECKHU aHaAJIM3UPOBATh nHdopMaIuio,

MpEeACTaBJIICHHYI0O B pa3IM4YHBIX (opMax, MOHUMATH
BEPOSITHOCTHBIA XapaKkTep MHOTHUX PEaIbHBIX IIPOIECCOB U
3aBUCUMOCTEMN, MTPOU3BOAUTH MPOCTEUIINE BEPOSTHOCTHBIE
pacueTrbl. 3HAKOMCTBO C OCHOBHBIMH IIpUHLMIIAMU cOopa,
aHajaW3a M MNPEACTAaBICHUsS JAaHHBIX U3 Pa3IWyHBIX cdep
JKU3HU oOmiecTBa u rocyaapcraa nmpuoOdIaeT
oOyyarommxcsi K OOIIeCTBEHHBIM HHTepecaM. M3ydenue
OCHOB KOMOWHATOPUKH pa3BUBACT HABBIKW OPraHU3alluU



nepebopa © MmojacyeTa YMWcja BapUAHTOB, B TOM YHCIIE, B
MPUKIAAHBIX 3aJadaX. 3HAKOMCTBO C OCHOBaMH TEOPHUH
rpadoB co3maeT MareMaTUYecKuid  (QYHIAMEHT  JJIst
dbopmMupoBaHus KOMOSTSHIINN B 0o0sacTi MHPOPMATHKU U
mudpOoBBIX TexHOJIOTHH. [loMUMO 3TOro, mNpU H3yUYCHHU
CTaTUCTUKH u BEPOSITHOCTH
o0oramarTcst MIPEACTaBIICHUS
y4amiuxcsi O COBPEMCHHOW KapTHHE MHpa W METOJax
ero wucclieqoBaHus, (OPMHUPYETCS IOHUMAHHUE POJIU
CTAaTUCTUKH KaK HMCTOYHUKA COIUAIBHO  3HAYUMOU
nHpOpMaAIIUU U 3aKJIAJIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIITIICHHUSI.
B cooTBeTcTBHMM C JIaHHBIMH I1IEJISIMH B CTPYKTYpeE
MpOrpaMMbl  y4eOHOTO Kypca «BeposiTHOCTB u
CTAaTUCTHUKA» OCHOBHOM IITKOJIBI

MATEMATHUKA. 5—9 kiaccel 89



BBIJICJICHBI CIEIYIOIIHE COAEPKATEIBHO-METOANYECKHE
JIMHUU:
«IIpencraBneHue naHHBIX W ONHUCATEIbHAs CTATUCTUKA»;
«BeposTHOCTBY; «71€MEHTBI

KOMOMHATOPUKN; «BBenenue

BTEOPHIO rpadoB».
Conepxanue smHuM  «lIpencrasneHume  gaHHBIX U
onucaTejbHasi CTaTUCTUKA» CIIyKUT OCHOBOH JUIst
(bopmMupoBaHUsT HAaBBIKOB pabOThl ¢ WHGpOpPMALMEH: OT
YTEHUS] U UHTEepHpETalny HHPOpMaIlNH, IPEICTABICHHON B
TabnuIax, Ha jauarpamMmMax u rpadukax g0 cbopa,
NPEACTABICHU M aHAJIW3a JAaHHBIX C HCIIOJb30BaHUEM
CTaTUCTUYECKUX XApPaKTEPUCTHUK CPEIHUX M PACCEUBAHUS.
PaGorast ¢ nanHbIMHU, OOywvaroluecs y4yaTcsi CUMTBIBATh U
WHTEPIPETUPOBATh JAHHBIE, BBIABUTATh, apIyMEHTHUPOBATH
U KPUTHUKOBATh IPOCTEHIIME TMIIOTE3bl, PAa3MBIIUIATh Ha/l
(hbakTOpaMu, BBI3BIBAIOIIUMHU H3MEHYHMBOCTb, U OLICHUBATh
HX BIIMSIHUE Ha pacCMaTpUBa€Mbl€ BEJIMUYUHBI U MPOILIECCHI.
NHTYyUTUBHOE IIPEACTABICHUE O CIIy4YallHOW U3MEHUYUBOCTH,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEN U TEHIAEHIIUM CTAaHOBUTCS
MOTHUBUPYIOIIEH  OCHOBOM Ui  HW3Y4YEHHUs]  TEOpUHU
BeposATHOCTEW. bosbmioe 3HaueHHe 31eCh UMEIOT
NpaKTUYECKHUE 3a/1aHus, B YaCTHOCTH ONBITBI C
KJIaCCUYECKMMHU BEPOSATHOCTHBIMU MOJIEIISIMHU.
[ToHsAiTHE BEPOATHOCTH BBOJMUTCS KaK Mepa MpaBaonoa00us
ciydaiitHoro  coObitus.  llpu  u3ydeHum Kypca
oOyuarommecs: 3HaKOMSITCSI C MPOCTEHIIMMH  METOJaMH
BBIYHCIICHUSA BEPOSITHOCTEN B CIIy4alHBIX
AKCTIIEPUMEHTAX c

PaBHOBO3MOXHBIMH

DJIEMEHTApPHBIMHA HCXOJAMH, BEPOSITHOCTHBIMH 3aKOHaMH,
MO3BOJISIFOLIIMMHM CTaBUTh U pelIaTh 0oJiee CI0XKHbIE 3aJauH.
B kypc BXOIsT HayallbHBIE NPEJCTABICHUS O CIIy4YalHBIX
BEJIMYMHAX M UX YHUCJIOBBIX XapaKTEpPHUCTUKAX.



Takke B paMKax 3TOT0 Kypca OCYIIECTBIISICTCS 3HAKOMCTBO
00y4JaroIIMXCcs ¢ MHOXECTBAMU M OCHOBHBIMH OTICPALIMSIMHU
Hax MHO>KECTBaMH, paccMaTpuBaIOTCS MIpUMEPHI
MIPUMEHEHUSI JUI  peUICHUs 3amad, a TaKxKe
HCIIOJIb30BaHUS B JIPYTHX MaTeMaTHYECKUX Kypcax H
y4eOHBIX mpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 «xknaccax wu3yudaercsi Kypc «BeposiTHOCTP U
CTaTUCTHKAY, B KOTOPBIN BXOJISIT pa3aensl:
«IIpencraBieHue JOaHHBIX M ONMCATEIbHAsl CTATUCTUKA;
«BeposiTHOCTBHY; «71eMEHTBI KOMOMHATOPHUKN;
«BBenenue B Teopuio rpagony.

Ha u3yuenne nanHoro kypca oTrBoauT 1 yueOHBIM udac B
HEJCJII0 B TEUYEHHE KaXKIOro rojga oOydenws, Bcero 102
y4eOHBIX dYaca.

90



COJIEPJKAHUE YYEBHOI'O KYPCA (11O I'OJAM
OBYYEHNS)

7 KJIacce

[IpencraBnenne JaHHBIX B BHAE TaONUWI, JAUarpamm,
rpadukoB. 3anojgHeHue TaOIUIl, YTEHHE U IOCTPOCHUE
quarpaMm  (CTOJIOMKOBBIX (CTOJIOYATHIX) W KPYTOBBIX).
Urenne rpaduKoOB pealbHBIX MOpoleccoB. V3BiaeueHue
uHpopMalu U3 AUarpamMMm U TaOIuI], HUCHOJB30BaHUE U
WHTEpHpETAlNs JTaHHBIX.

OmnucarenbHasi CTaTUCTHKA: cpeaHee apupMeTHUecKoe,
MeJMaHa, pa3Max, HauOoJsbplllee U HaWMEHbIee 3HAYCHUS
HaOopa 4HCIOBBIX JaHHBIX. [Ipumepsl  ciyyaitHO#
W3MEHYUBOCTH.

Criy4yaliHbIi 3KCIIEPUMEHT (ONBIT) U CIy4dyalHOE COOBITHE.
BepositHocth m  wactora. Ponb  ManoBEepoOATHBIX U
MPAKTUYECKU JIOCTOBEPHBIX COOBITUM B TIIpUpoOAEe U B
obmiectBe. MoHeTa M urpajbHas KOCTh B TEOPUM
BEPOSAATHOCTEM.

I'pad, Bepmmnaa, pedbpo. Crenenb BepmuHbl. Uucino pedep u
CyMMapHasi CTeIleHb BepIIuH. [IpencraBieHne o CBI3HOCTH
rpada. Llemm n muknel. [lytm B rpadax. O6xon rpada
(pitmepoB myTh). llpencraBieHune 00 OPHUEHTUPOBAHHOM
rpacde. Pemenue 3amay ¢ nomouibio rpados.

8 knacc

HpeI[CTaBJICHI/IC JaHHBIX B BHJIC Ta6J'II/ILI, AuarpamMm,

rpaduKos. MHoxecTBO, 3JIEMEHT MHO>KECTBa,
MOMHO>KECTBO. Omnepanun Ha/Jl MHO>KECTBaMU:
o0beIMHEeHHE, repeceveHue,
JIONIOJIHEH
ue. CaoiicTBa onepauum Hax MHO>KECTBAMMU:

MMEPEMECTUTEIIBHOE, COUYETATEIbHOE, paclpeleIUuTeIbHOE,
BKJIFOUECHUSI. Hcnionb3oBanue rpauuecKoro
MpPEJICTaBJICHUsI MHOXXECTB JUISI OMNHUCAHUS peaJIbHbIX



IIPOLIECCOB U SIBJIEHUM, IPU PELICHUU 3a]ad.
N3mepenne pacceuBaHusa JaHHbBIX. Jlucniepcuss u
CTaHJIAPTHOE  OTKJIOHEHHE  YHCJIOBBIX  HaOOpOB.
Juarpamma paccerBaHUs.
OJIeMEeHTapHbIE COOBITUSA CIIy4aliHOTO OIBITA.
Crnyuaitaeie coObiTus. BepostHOCTH CcOOBbITHI. OIBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTapHbIMU COOBITHUSIMH.
Crnyuyaiinplii BbeIOOp. CBSI3b MEXJy MAJOBEPOSITHBIMU U
MPAKTUYECKH JOCTOBEPHBIMHU COOBITUSIMH B IIPUPOJE,
oO01IecTBe U HayKe.
Hepeso. CaoiicTBa JICPEBLEB: €IUHCTBEHHOCTb
myT
U, CYIIECTBOBAaHME BHUCAYEH BEpPIIUHBI, CBSI3b MEXIY
YHUCJIOM BEpIIMH U 4uucioM pebep. [IpaBuino ymMmHOXKeHUS.
Pemenue 3agau ¢ nmomomisio rpados. [IpoTHBOMOIOXKHBIE

COOBITHSI. Huarpamma DOiinepa. OObenuHeHue U
nepeceyeHme COOBITHIA. HecoBmecTHbIE COOBITHSI.
dopmyia CIIOKEHUS BEPOSITHOCTEM. YcnoBHas
BEpPOSITHOCTb.
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ITpaBuio YMHOXEHUS. HezaBucumelie COOBITHS.
[IpencraBnenue skcnepuMeHTa B BUAE AepeBa. Perienue
3aJlay Ha HaXOXXJCHUE BEPOSTHOCTEH C IOMOIIBIO JIepeBa
CJIy4allHOr O 9KCIIEpUMEHTA, Auarpamm Oiiepa.

9 kJiace

IIpencraBieHue pAaHHBIX B BUAE TaOJML, JUarpamu,
rpadMKOB, HHTEpHpEeTalMsl JaHHbIX. UTEeHHEe U MOCTPOECHUE
Tabnul, JuarpaMm, rpauKoB MO PEATBHBIM JAaHHBIM.
IlepectanoBku u  ¢pakropuan. CoueTaHuss U  YUCIO
couertanui. TpeyronpHuk Ilackansa. Pemrenue 3amau ¢
HCII0JIb30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckass BepossiTHOCTb. CitydaliHbIil BBIOOp TOUYKHU
n3 ¢GUrypel Ha IUIOCKOCTH, W3 OTpe3ka HW HW3 JIYTH
OKpY>KHOCTH.

HUcnbitanne. Ycnex u Heynada. Cepusi MCHBITAHUU 10
nepporo  ycnexa. Cepuss  ucnelTaHuid  bepnyim.
BepositTHocT coObITHIT BcepuM ucnblTaHuil beprymiu.
CrnyualiHasi BeJIWYMHA W paclpesieIeHUe BEpPOSITHOCTEN.

MartemaTuueckoe OXXHUJIaHHue 51 JAUCIICPCHU.

ITpumep
bl MAaTEMAaTHYECKOI'0  OXXHJAHUS KaK TEOPETUYECKOIro
CpelHero 3HAYCHUSA BEJINYUHBIL. Maremaruueckoe

0KMJaHHUE U JUCIIEPCUS] CIIyHalHON BEJIUYUHBI

«UHCJIO YCIIEXOB B CEpUH HUCHBITAaHUM bepHyium».
IlonstTue o  3akoHe  Oompmux  yucen. M3mepenue
BEPOSITHOCTEN C MOMOIIIBIO YacTOT. Posib 1 3HaUeHHe 3aKOHaA
OOJIBIINX YHCEJ B IpUpPOJE U OOIIIecTBe.

INIAHUPYEMBIE INPEAMETHBIE PE3YJIbTATBI
OCBOEHUSI PABOYEN ITPOTPAMMBI KYPCA (IIO
I'OJAM OBYYEHMUS)

ITpenmeTrHbIE pe3ysibTaThl OCBOCHUS Kypca «BeposATHOCTB U
craTUCTUKa» B  /—9  Kjaccax  XapaKTepHu3yIOTCs



CICAYIOIINUMHUYMCHUAMM.

7

RJIacc

1. Yurath wuHpOpMANUIO, TIPEACTABICHHYIO B
TaOJIUIlaX, HA JUarpamMMax; MpeJICTABIISITh JaHHBIC B
BUJIE TaONUIl, CTPOUTh JIHArpaMMbI (CTOJIOMKOBBIC
(cTonOuaTeie) U KPYTOBBIC) IO MAaCCHUBaM 3HAUCHUM.

2. OnuceiBaTh W HWHTEPIPETHUPOBATH peaTbHbIC
YUCJIOBBIC TaHHBIC, TIPEACTABIICHHBIC B TAOIWIAX, HA
nuarpamMmax, rpadukax.

3. Hcmnonp3oBaTh  JUIsA  ONHMCAaHUS  JAaHHBIX
CTaTUCTHUYECKHUE XapaKTEPUCTUKH: cpenHee
apudmeTnyeckoe, MeJhaHa, HauOoJIbIIICe u

HaAMMCHBbIIICC 3HAYCHUHA, pa3Max.



4. Hmers IIPEACTABIICHUE o CIIy4yalHOU
W3MEHYMBOCTH  Ha NpUMepax LeH, (U3NISCKUX
BEJIMYMH, AaHTPONOMETPUYECKUX [JAaHHBIX; HMETh
IIPEACTABIICHUE O CTATUCTUYECKOU YCTOMUYUBOCTH.

RJIacC

1. H3Bnekats u

npeoOpa3oBeIBaTh HHMOPMALNIO, IPEACTABICHHYIO

B BU/IE TaOJIHIL, JMarpamm,
rpauKOB; IPEACTABIISITh JaHHBIC B BUJIE TaOJIHIIL,
nrarpamMm, rpagukoB.

2. OnuceiBaTh JaHHbIE C HOMOILBIO
CTAaTUCTUYECKHUX IMOKa3aTEeJICH: CPEIHUX 3HAUCHUU
U Mep pacceuBaHus (pa3max, AUCIEPCUS U
CTaHJAApPTHOE OTKJIOHECHUE).

3. HaxoauTe 4YacTOThl YHCJIOBBIX 3HAYECHUU U
4acTOTHl COOBITHM, B TOM 4YHCJIE IO pe3yJibTaraM
U3MEpPEHUN U HaOJIIOJICHUN.

4. HaxoauTe BEpOsITHOCTH CIIy4YaillHBIX COOBITUH B
OIBbITAaX, 3HAasl BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITHH,
B TOM 4YHCJIE B OIBITAX C PaBHOBO3MOXHBIMH
3JIEMEHTApPHBIMHU COOBITHUSIMH.

5. Hcnonp3oBaThk rpaduyueckue MOJEIU: JIEPEBO
CIIy4yallHOTO JKCHEpPHUMEHTa, JuarpamMmbl Oiiepa,
4UCIIOBasT MpsiMast.

6. OmnepupoBaTth

MOHSTUSAMU: MHOECTBO, IIOJMHOXECTBO; BBIIOJIHSATH
orepamuu  HaJd  MHOYKECTBaMMH: oO0beIMHEHNE,
repeceyeHue, JIOTIOJTHEHUE;
MEePEeYUCIATh BJIEMEHTBl  MHOXECTB;

MPUMEHSATH CBOMCTBAa MHOYECTB.

7. Hcnonp3oBaTh rpaduyeckoe IpeacTaBiICHUE
MHOXXECTB UM CBsI3€Hd MEXJIy HUMH JJisI ONHUCAHUS
MPOLIECCOB U SIBJICHUI, B TOM YHCJE NPU PEIICHUU
3a/a4 U3 APYTUX Y4YEOHBIX MPEIMETOB U KYpPCOB.



KRJ1accC

1. HN3Bnekats u
npeoOpa3oBbIBaTh  HMH(MOPMAIIUIO,
MPEACTABIICHHYIO B PA3JIMYHBIX UCTOYHUKAX B BUJIC
Tabnui, fuarpaMM, TpaduKoB;

MPEJICTABIISITh JaHHbBIC B BHJC
Tabnui, auarpamMm, rpa@ukos.

2. Pemarp 3amaum OpraHM30BaHHBIM I1EpeOOPOM
BapUAHTOB, a TaKXe c HCIIOJIb30BaHUEM

KOMOMHATOPHBIX MHpPaBUJI U METOIOB.

3. HUcnonp3oBaTh OoIycaTelbHbIC
XapaKTEpUCTUKHU  JUIsI  MAacCCHUBOB  YMCJIOBBIX
JaHHBIX, B TOM YHCJIE CPEIHUE 3HAUCHUSI U MEPHI
pacceuBaHus.

4. HaxomuTe 4YacTOoThl 3HAYE€HUMHW W YaCTOTBI
CcOOBITUSI, B TOM 4YMCJIE MHOJB3YSICh pe3yJibTaTamMu
MPOBEACHHBIX U3MEPEHUI U HAOTIOJICHUM.

5. HaxonuTe BEpOSITHOCTH CIIy4YalHBIX COOBITHI B
W3y4YE€HHBIX ONBITaX, B TOM 4YMCJIE B OIBITaX C
pPaBHOBO3MOKHBIMHU 3JIEMEHTApHbI- MU COOBITUSIMU, B
CepUsAX MUCHBITAHUNW N0 MEPBOTrO ycClexa, B CEepUsix
ucnbelTanui bepHynm.

6. Hmers IIPEACTaBIICHUE o Clly4yallHOMU
BEJIMYMHE HU O



pacnpeneseHnun BEPOSATHOCTEM.

7. HNmers mnpencraBieHuWe O 3aKOHE OOJBIINX
yycesal KaK O IIPOSIBJIEHMHM  3aKOHOMEPHOCTH B
ClIydyallHOM  M3MEHYMBOCTH W O POJM 3aKOHA
OOJIBIIINX YHCEJI B TIPUPOJIC U OOIISCTBE.
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TEMATHUYECKOE IINTAHUPOBAHUME YYEBEHOI'O

KYPCA(ITO T'OAAM OBYYEHUA)

7 xnacc ( 34 1)

Ha3Banmue
pasaena
(Tembl)
(umciio
4acoB)

OcHoBHOE
coJep:kaHue

XapakTepucTHKA JIesITeIbHOCTH
o0yuarouuxcst

JJIeKTPOHH
ble
(uudposbie
o0pa3oBareJ
bHbIE

pecypchl)




IIpeacrasie
HHEJAHHBIX
(7 1)

IIpencraBnenue
JAHHBIX B

TadIuIax.
IIpakTHueckue
BBIYMCJICHUS

o
TaOJIUYHBIM

JTaHHBIM.
N3Bneuenue

U
UHTEpIIpeTanus
TaOJIUYHBIX
JaHHBI
x.IIpakTndeckas
pabota
«Tabmunen».
I'paduueckoe
MpeJICTaBICHHE
JTAHHBIXB BHJIE
KPYTOBBIX,

CTOJIOMKOBBIX
(cTonOUaThIX)

OcBauBaTh Cnoco0bI MPEACTABIICHUS
CTaTUCTHYECKUX JaHHBIX U YUCJIOBBIX
NOMOIIBIO TaOJWL U
JuarpaMm C
aKTyaJIbHBIX U
(memorpaduueckue

MacCHUBOB C
HCITOJIb30BAaHUEM
BXXHBIX  JIAHHBIX
JTaHHbIC,
MMPOW3BOJICTBO  IIPOMBIIIJICHHOHN
u
CEJIbCKOXO3SMCTBEHHOM
HIPOJYKIHH,
OOIIlECTBEHHbIE W  MpH-
SIBIICHUSI).
HN3yuartn METOAbI

TaOJIUYHBIMU u

poaHbIE

padoThI c
rpagu4ecKumMu
MpEeACTaBIICHUSIMU JIAaHHBIX C
MOMOIIIBIO0 ITU(POBBIX PECYPCOB B XOJI€

MPaKTUYECKUX padoT




auarpamm. UreHueu

IMOCTPOCHUE
UarpaMm.

ITpumepst
neMorpaduaeckux
UarpaMm.
IIpaktuueckas pabdota
«lmarpaMMbD»




Onucareinb
HA A
CTATHCTHKA
(8 w)

YucaoBble HAOOPHI.

Cpennee
apupMeTHIECKOE.
Menuana

YHUCIJIOBOTO Habopa.

Y cTOMYHMBOCTH
MEJIUAaHBI.
ITpakTnueckas
pabora
«CpenHue
3HAYCHUSD.
Hawnbomnsiiee u
HauMcHBIIEE
3HAYCHUS
YUCIIOBOI'O
HaOopa.
Pazmax

OcBauBaTh  NOHSATHA:  YHCIOBOU
HaOoOp, Mepa LUEHTPAJIbLHONW TEHACHUHUU
(Mepa meHTpa), B TOM YHCJIE CpEIHEE
apu(mMeTnyeckoe, MeIuaHa.
OnuchIBaTh CTAaTUCTUYECKHUE JaHHbBIC
c MOMOIIBIO CpeIHero
apumMeTnyecKoro u Mmeauansl. Pemiate
3a/1a4H.

H3yuars cBoiicTBa CpeIHUX, B TOM
1 (pOBHIX
pecypcoB, B XOAETIPAKTUIECCKUX PadoT.

OcBauBaTh TNOHATHSA:

YHUCJIC C IIOMOIIBIO

HanboJbIlIEE o

HauMeEHbIIIee 3HAYEHUS YHCIIOBOTO
MaccHuBa, pa3Max.
Pemarps 3agmaum Ha BBIOOp crocoOa

ONMCAaHMUSl JAaHHBIX B COOTBETCTBUHU C
MPUPOION JAHHBIX U
LIEJIIMU UCCIIEA0BAHUS




Cayuaiinas
H3MEHYHUBOCT
b(6 )

Cnyuaiinas
U3MEHYNBOCTH
(mpuMepsI).

Yacrora
3HA4YCHUMN B

MacCHBe
JIaHHBIX.

I'pynnupos
Kka.l'ucrorpammel.
IIpaktuueckass pabota
«Ciyyalinas
N3MEHYHUBOCTb»

OcBauBaTh TMOHATHA 4acTtoTa
3HAQUEHUM B  MAacCHBE  JaHHBIX,
rpyInUpOBKaA JAHHBIX, THCTOTpaMMa.
CTpouTth M aHAJIM3UPOBATH

TUCTOIPaMMBbL, IOAOUPATH
MOAXOSIIIUHI IIar rPyIITUPOBKH.
OcBauBaTh rpadudecKkue

IpeJICTaBJICHUS PA3HbIX
BUJOB CIIy4alHOW U3MEHYUBOCTH, B
TOM YHCJIE C TTOMOIIBIO ITU(PPOBBIX
pECYpCOB,B X0O€ NPAKTUUYECKOMN
padoThl




BBenenue B

TEOPHUI0

rpagos
(4 1)

I'pad, Bepmuna,
peopo.
IIpencraBnenue
3aa4n C
TOMOIIIBIO rpada.
CrerneHb
(BaJIGHTHOCTH
)
BepuIMHbI. Yucio
pebep
U CcyMMapHas CTEIeHb

BepuuH. Llens u

LIUKJI.
ITyTh B rpade.
IIpencraBnenune o

CBSI3HOCTHU rpada.
O6xon
rpacda (sitnepoB

OcBauBaTrb NOHATHUS: Tpad,
BepIINHA

rpacda, pedpo rpacda, creneHn

(BaJIGHTHOCTh

BEPIIUHBI), LEIb U ITUKIL.

OcBauBaTh NOHATHS. ITYTH B Tpade,

SUIIEpOB

yTh, 00Xx0 rpacda, OpueHTUPOBAHHBIN
rpad.

Pemiate 3a5a4mM Ha MOMCK CyMMBI
CTeNeHEN

BeplInH rpada, Ha MOUCK 00xoJa
rpada, Ha

ITouck myTet B OpUEHTUPOBAHHBIX
rpadax.

OcBauBaTh €C1ocoOblI IIPEICTABICHUSI
3a1a4

U3 Kypca aiareOpbl, TeOMETPHUH, TEOPHUH

BEPOSAATHOCTEM, APYIUX MPEIMETOB C




BepositHoc
Th

H 4acToTa
CJIy4aiiHOT 0

COOBITHSA

(4 )

IIyTh).
IIpencraBnenue 00

OPHUCHTHUPOBAHHBIX

rpadax
CiyyallHbIV OTIBIT H

CIIly4auHO€E
coOnITHE

BepositHOCTh ®
yacrora
COOBITHUS. Ponb
MaJIOBEPOSITHBIX H

IIPaKTHUICCKHU

JOCTOBEPHBIX
COOBITHI

B OpuUpoae W B
oOuiecrBe. MoHera u

nmoMoInpo rpagoB  (KapThl, CXEMBbI,
AIIEKTPUUYCCKHUE TCTIH,
(yHKIIMOHAJIBHBIC

COOTBETCTBHSI) Ha IpUMepax
OcBauBaTh NOHATHA. CIIy4YalHBIN
OIBIT U

cilydaiiHoe cOObITHE, MaJOBEPOATHOE U

IPAKTUICCKHN JOCTOBCPHOC coOrITHE.

HN3yuaTrh 3HAYMMOCTH
MaJIOBEPOSITHBIX

cOoOBITUH B TIpUPOJIE U OOIIecTBe Ha
BaXKHBIX ITpUMepax (aBapuu,
HEeCYaCTHBIC
ciydJad, 3amuTa
MEPCOHAIIBHOU
uHoOpMaIiu, riepegada JaHHbIX).

HN3yuath poJib




urpajgbHasi KOCTb B
TEOpHUH
BEPOATHOCTEM.
ITpakTnueckas
pabota

«YHacrtora

BBIIIAJICHU
s
opJsa»

KJIACCUYECKHUX
BCPOSITHOCTHBIX ~ MOJICIICH (MoHerTa,
UrpajgbHasi KOCTb) B TCOPHUH
BEPOSITHOCTEM.

Ha6awaats ¥ u3y4aThb 4acToTy
COOBITUN B

IIPOCTBIX IKCIEPHUMEHTAaX, B TOM
qHCIE C

IMOMOIIBI0 ITU(POBBIX PECypcoB, B
XoJe
MpaKTUYECKOU paboThI




O60011eH
ue,
KOHTPOJIb
(59

IIpencraBnenue
JAHHBIX.
OrmmicarenbHas
CTaTUCTHUKA.
BeposaTHOCTB
CIIy4allHOT O
CcOOBITUS

IToBTOPSATH U3yUYEHHOE
BBICTPANBAThH

CHUCTEMY 3HAHUM.

Pemiath 3agaum Ha mnpeICTaBICHUE U
OMMCAaHUE JaHHBIX C  ITOMOIIBIO

HM3YYEHHBIX XapaKTEPUCTHK.
OOcyknaTh mnpuMepbl  CIIy4alHbBIX
COOBITUH, MaJIOBEPOSITHBIX u
MPaKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX

COOBITUH, UX POJIM B IPUPOJIE U KU3HU
4EJI0BEKa




8 kuace ( 34 u)

Ha3Banmne DJIEeKTPOHH
pasaeJa OcHoBHOe XapakTepucTHKA 1eAITeIbHOCTH ble
(Tembl) cofiepKaHue o0yuarouuxcst (uudpoBbie
(qucio oOpa3oBareJ
4acoB) bH
ble pecypchl)

IToBTOpEHHU IIpencraBnenue IToBTOPSATH U3y4YEHHOE
e Kkypca7 JIAaHHBIX. BBICTPAMBATh
kiaacca(4 u) | OnucarenpHast CUCTEMY 3HAHUU.

CTaTUCTHKA. Pemiars 3agaum Ha mpeacTaBiICHUE U

Cayuatinas ONMCAaHWE  JIaHHBIX C  IIOMOIIBIO

U3MEHYHUBOCTb. W3Yy4YEHHBIX XapakTepucTuk. Pemartsb

CpenHneunciaoBoro 3aa4u Ha MPEJICTABIICHUE

Habopa. rPYIIUPOBAHHBIX JAHHBIX W OIMHCAHUE

Ciy4aiinble COOBITUS. | CIIy4aiiHOH M3MEHYHBOCTH.

BeposTHocTH n | Pemars 3agaum Ha onpeneneHue

4aCTOTBI. 4aCTOTHICITyYalHBIX COOBITUH,

Knaccuueckue o0CyXeHne IIPUMEpPOB

MOJIETN TECOpHUH CIIy4alHBIX

BEPOSITHOCTEM: COOBITHH,




MOHETa U HWI'paJibHas
KOCTb

MaJIOBEPOSITHBIX U MPaKTUUYECKU
JIOCTOBEPHBIX CIIyYalHBIX COOBITUH,
ux

pOJIN B MIPUPOJIC U >KU3HU YEJIOBEKa

OnucarejabH
ast
CTAaTHCTHKA
PaccenBanu

€ JaHHBIX
(4 1)

OTKJIOHEHUS.
Jucniepcust
YHUCIIOBOTO
Habop

a.
CrannapTtHoe
OTKJIOHEHHUE

9UCJIIOBOT

o
Habopa.

Jnarpam

MBIpAacCEUBaHUS

OcBauBaTh NOHSATHSA: AUCIICpCHUA U

CTaHOJapTHOC OTKJIOHCHHC,

HUCIIOJb30BAaTh JTH XapPaKTECPUCTUKHU
JIsl OMUCAaHUs PACCEUBaHUS TaHHBIX.
BoiaBurath runore3bl 00 OTCYTCTBUH
WA HAJIMYWW CBSI3W MO JuarpaMmmam
pacceuBaHUs.

CTpouTh auarpaMmbl pacCeUBAHUSI 11O
UMEIOIIMMCS JaHHBbIM, B TOM

YUCJIE CIIOMOIIBIO

KOMITBIOTEpPA




Mpuozxect
Ba(4 u)

MHOXeCTBO,
HOAMHOKECTBO.
Onepanuu Haj
MHO>KECTBAMMU:
00BbeIUHEHHE,
repeceyeHue,
IOIOJIHEHHE.
CaolicTBa onepanuit
HaJMHOYKECTBAMH:
MEPEMECTUTENBHOE,
coYeTaTeaLHOE,
pacrpeeIuTeNIbHOe
, BKIIFOUCHHUS.
I'paduueckoe
MIPE/ICTABIICHHE
MHOXECTB

OcBauBaTh NOHSATHA. MHOXXECTBO,
2JIEMEHTMHOKECTBA, MOJIMHOKECTBO.
BbINoJHATHL onepanuu Hay
MHOYKECTBAMH: 00BEINHEHNE,
nepecedeHue, JOMOTHCHNUE.
Hcnoan3oBaTh CBOICTBA.
MEPEMECTUTEIIBHOE, COUCTATEIIHLHOC,
pacnpeeIuTeIbHOES, BKIIOYCHHS.
Hcnoab3oBaTh rpaduueckoe
IIPEJICTABICHHE MHOXKECTB TP OITUCAHHH
peaNbHBIX MPOLIECCOB U SABICHUH, IPU
peIIeHnH 3a71a4 U3 IPYTuX yIeOHBIX
MPEIMETOB U KYPCOB




BepositHOCTB
CJIy4aiiHOT 0
coObITHS

(6 w)

DnemeHTapHbIe
COOBITHS.

Cnyuaiin
bIE€ COOBITHSI.
brnaronpusTcTBYIOIN
€ DJIEMEHTapHbIC
COOBITHS.
BeposTtHocTH

COOBITH
. OTIBITHI

C
pPaBHOBO3MOKHBIMU
3JIEMEHTapHBIMU
COOBITUSIMH.
Criy4yaliHpI BBIOOD.
[Ipaktuueckass pabdota
«OnpITHI c
PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMHU
COOBITHUSIMHY

OcBauBaTh TMOHATHA
3JIEMEHTAPHOE COOBITHE,
cliydaiiHOoe CcoOBITHE
KaKCOBOKYITHOCTb
OJIaronpUATCTBYIOIIUX

AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE

3JIEMEHTapHBIE COOBITHUS.

Pemrare 3amaum  Ha

BBIYHCIIEHUE BEPOSITHOCTEN
COOBITHUI IO BEPOATHOCTAM

AJIEMEHTAPHBIX COOBITHUM CIIy4YaiiHOTO

oneiTa. Pemiars 3ajauyM Ha

BBIUHCIICHUE

CcOOBITHI

B  ONBITax C

PaBHOBO3MOKHBIMU

BEPOSITHOCTEN

SJIEMEHTapHBIMU
COOBITUSIMU, B TOM YHUCJIE
C TOMOIILIOKOMITBIOTEPA.
IIpoBoauTh U HU3y4YaTh ONbBITHI
CpaBHOBO3MOKHBIMHU




SJICMCHTApHbBIMHU
COOBITUSIMU (C HCITIOJIB30BAHUCMMOHCET,




UTPAITBHBIX KOCTEH, JPYTHUX MOJICIICH)
BXOJI€ MPAKTUUYECKON padOThI

Brenenmne
BTEOPUIO
rpagos
(4 v)

Hepeso.

CBoMCTB
a JiepeBa:
€JIMHCTBEHHOCTbD
MyTH,
CYILIECTBOBAaHUE
BHUCSUCH

BEPIINH
BI, CBS3b MEXITY

qUCJIIOM BCPIIMH H

YHUCJIOM
pebep.

IIpaBu
JIOYMHO>KEHUS

OcBauBaTh TNOHSATHA: ACPEBO KakK

rpa¢ Oe3 uMKIa, BUCSAYAs BEpIIMHA

(1ucTt), BETBB JepeBa, NyTh B JEPEBE,
JUaMeTp AepeBa.

H3yuars cBOlicTBA Jiepesa:
CyILLIECTBOBAaHME BHCSYEH BEPIIMHBI,

€IMHCTBEHHOCTh IIYTH MEXIY JIByMS
BEpIIMHAMHU, CBSI3b MEXIY YHCIOM
BEPIIUH U YUCIIOM pedep.

Pematp

3agadu Ha IIOHCK n

MEepEUYNCIICHHE myTen B Jiepese,
olpeziesieHUe 4uclia BEepIIUH UiIu pedep B
nepeBe, 00xon OWHApPHOTO JepeBa, B TOM
quclie c pUMEHEHHEM paBuIIa

YMHOXKCHUA




Cuayuaiin
ple
coObITUS
(8 v)

ITpoTuBoOMONO)KHOE
coOBITHE.

Huarpam
Maliepa.
O0bvenuHeHUE U
repeceueHmue

COOBITHIA.

HecoBmecTHbIE
COOBITHSI.

Dopmy
JIACJIOKEHUS
BEPOSATHOCTEM.
[TpaBuIOyMHOXKEHUSA
BEPOSAATHOCTEM.
YcnoBHas
BEPOSATHOCTH.
He3aBucumsie
COOBITHS.
IIpencraBienue
CJIy4aliHOI'O
DKCIIEPUMEHTA B

OcBanBarthb MOHSITUS
B3aMHO
IIPOTUBONOJIOKHbIE COOBITHS,
orneparu HaJl COOBITHSIMH,
00BbEIMHEHUE 51 repecedyeHue
COOBITHH, JauarpaMmma DOiepa
(Diinepa— Benna), coBMecTHBIE U
HECOBMECTHBIE COOBITHS.

H3yuars TeopeMbl O BEpPOSTHOCTHU
00BbEIUHEHUS JIBYX coOBITHI
(opmyIibl CHOXKEHUST BEPOSITHOCTEN ).
Pemiare 3amaum, B TOM 4HCIE
TEeKCTOBBIE 3aJlayd Ha OIpeJieJIeHNue
BEpPOSITHOCTEN 00BEeTMHEHUS u
rnepeceyeHuss COOBITUM C NOMOIIBIO
YUCIIOBOM  IIpsi- MOM, JMarpamm
Dinepa, hopmyIbl CIIOKEHUS
BeposiTHOCTEN. OcBanBaTh NMOHSITHSA:
MPaBWJIO YMHOXKEHHUSI BEPOSITHOCTEH,
YCJIOBHAsl BEPOSITHOCTb, HE3aBHUCHUMBIE

COOBITHUS IEPEBO CIIyUYAHHOIO OMbITA.




JiepeBa

BUJE

H3yuars CBOJiCTBA

(onpenenenust)
HE3aBHUCUMBIX COOBITHH.
Pemiats 3agaum Ha oInpejiejieHUuEe |
HCIOJIb30BaHUEC HE3aBUCHUMBIX
COOBITHH.
Pemars 3ag1a4m Ha MOMCK BEPOSITHOCTEH,
B TOM YHMCJIE YCIOBHBIX, C UCIOJb30BAHUEM
JiepeBa Ci1y- 4ailHOro OIbITa







O0o0men
ue,
KOHTPOJIb
(4 )

IIpencraBnenue
JaHHBIX.
OrmmicarenbHas
CTaTHCTHKA.
I'pad

BI.
BepositHOCTh
CIIy4allHOT O

COOBITH
s1. DJIECMEHTBI
KOMOHWHATOPUKHU

IloBTOpPSTH U3yYE€HHOE u
BBICTPAMBATh CUCTEMY 3HAHUI.
Pemiaths 3agayM Ha IIpeJICTaBICHUE U
OMHMCaHUE  JAaHHBIX C  MOMOIIbIO
U3yUYEeHHBIX XapakTepucTuk. Pemarb
3a/1auM C IPUMEHEHUEM TpadoB.
Pemiath 3aa4ym Ha HaXO0XKJACHUE
BEPOSITHOCTUCIIYYalHOTO COOBITUS

no BEPOSITHOCTSM
SJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE
BOIIBITaX C

PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMHU COOBITHSIMHU.
Pemiarnb 3agauu Ha

HaXO0XJICHU

€ BEpOSITHOCTEW  OOBEIUHECHHUS |

nepeCCUCHUSA CO6BITHﬁ, B TOM 4YHCJIC

HE3aBUCUMBIX, C  HCIIOJIb30BAaHUEM
rpadudeck
UX TIpeACTaBIICHUMN u nepesa

CJIy4allHOTO ONbITA.




Pemiats 3agaum Ha II€peUYHCIICHHUE
KOMOWHamuii (49uciaa TepeCcTaHOBOK,
YHCcJla COYETaHWil), Ha HaXO0XKJCHHUE
BEPOSITHOCTEH COOBITHI c
MPUMEHEHUEM KOMOUHATOPUKHU, B

TOM  4YHCJI€ C  HCIIOJIb30BaHUEM
TpeyroabHuka llackans




9 kuacc (34 v)

CJIIy4alHOT'O OMbITA.
Pemiate 3agaum Ha TIepeyHCIICHHUE

Ha3Banmne DJIEeKTPOHH
pasjaena OcHoBHOE XapakTepucTHKA 1eAITeIbHOCTH ble
(TemMBI) cofiepKaHue o0yyaromuxcs (uudposbie
(qucio oOpa3oBareJl
4acoB) bH
ble pecypchbl)
IToBTOpEHHU IIpencrasnenue IToBTOPSATH U3Yy4YECHHOE U
e Kypca8 JIaHHBIX. BBICTPAMBATh CUCTEMY 3HAaHUU.
kiaacca(4 4y) | OnucarenbHas Pemiath 3agaym Ha IpeaCTaBIICHUE
CTaTUCTHKA. HOIMCAaHUE JTaHHBIX.
Omnepanu Pemiatn 3aaauu Ha
MHaJ HaXO0XJEHU
COOBITHS € BEpOSITHOCTEH  OOBEeAUHEHHUs U
MH. repeceyeHuss COOBITUI, B TOM YHCIIE
He3zaBucumocts HE3aBHCHUMBIX, C  HCIIOJIb30BaHUEM
CcOOBITUH rpacpuyeck
WX IIPEJICTaBICHUN 54 nepesa




KOMOWHamuii (49uciaa TepeCcTaHOBOK,
YHCcJla COYETaHHWil), Ha HaXO0XKJICHHUE
BEPOSITHOCTEH COOBITHI c
NpUMEHEHHEM KOMOWHATOPUKHU, B
TOM  YHCJIE C  HCHOJIb30BaHUEM
TpeyroabHuka llackans




J1eMEeHTBI
KOMOMHATO
PMKH
(4 9)

KombGunaropuoe
MPaBUIO
YMHOKEHHUS.
ITepecTtanoBkHU.
daxkTopuall.
Coueranusiu
4UCIIO
COYETAHUM.
TpeyronbHuk
[Tackais.
ITpakTnueckas
paboTta
«Brpraucienue
BEPOSITHOCTEH
C
HUCMOJIb30BAHUEM
KOMOWHATOPHBIX
dbyHKIMIT
AJIEKTPOHH
BIX TAOJIUID

OcBauBaTh MOHATHSA
KOMOHMHATOPHOE MIPaBHUIIO
YMHOKCHUS, yrHopsiioueHHasl Tapa,
Tpoika  OOBEKTOB, IMEpeCcTaHOBKA,

dakTopuan 4ucia, COYETaHUE, YHUCIIO
COYeTaHUM, TpeyrojbHUK llackass.
Pemiate 3agauym Ha IIEpEYMCIICHUE
YHOPSAAOYEHHBIX
IIEPEYUCIICHUE

nap, TPOEK,
IepecTaHOBOK u
COYETAaHUM  DJIEMEHTOB  PAa3JINYHbIX
MHOJKECTB.
Pemiate 3amaum  Ha IpUMEHEHHE
anrebpe
OMHOM
MIPUMEHSIS

3aJa4u Ha

qucia CoYeTaHUuM B

(cokpalieHHOe  YMHOXXEHHE,
HeroTona). Pemarts,
KOMOMHATOPHUKY,
BBIYUCIICHUE BEPOSITHOCTEM,

HHUCJIC C

B TOM

IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[ B
xXoae HpaKTHqCCKOﬁ pa6OTBI




I'eomerpuye | ["eomerpuueckas OcBauBaThb IMOHSITHE
¢ Kast BEPOSITHOCTb. reOMETPUYECKON
BEPOATHOCTD | Ciry4aiiHbIN BEeposTHOCTU. Pemars 3agaun
(44) BBIOOPTOYKH HaHaXO0XJI€HUE
n3 (urypst BEPOSITHOCTEN B
HaIlJIOCKOCTH, OIBITaX, MPEACTABUMBIX
U3 OTpe3Ka, U3 Ayru Kak  BbIOOp TOYEK
OKPY>KHOCTH W3MHOTOYTOJILHHUKA,
Kpyra, OTpe3Ka WJIH YT OKPY>KHOCTH,
YUCIIOBOTO MPOMEXKYTKA




HUcneiranus
Bepny.iu (6
)

Hcneiranune. Ycnex u
HeyJaya.

Cepust
HUCTIBITAaHU M 0
IIEPBOTO ycrexa.
Hcnbrran
nabepnyn.
BepositHocTn
COOBITHII B CepuUH
HCHBITAHUN
bepnynnu.
IIpakTnueckas
paboTta
«HcnbiTanus
bepuymnn»

OcBauBaTthb MOHATHUSA:
HUCIIBITAHUC,
QJICMCHTApPHOC COOBITHE B HCILITAHUH

(ycnex u Heypnaua), cepusi UCIIBITAaHUH,

HACTYyIUICHHE  IEPBOIrO ycrexa

(meynaun), cepusi  MCIIBITAaHUM

bepnyninu.

Pemartno 3a1a49mn Ha
HaXO0XXJCHHUE

BEpPOSITHOCTEH  COOBITUH B  CEpUH

HWCOBITAaHWM OO0 NEPBOrO ycrnexa, B TOM
4ucie C MPUMEHEHUEM (hbopMyIBI
CYMMBI
T€OMETPUYECKON MIPOIrPECCUH.
Pematrr 3aJgauM Ha
HaXO0XJICHUE BEPOSITHOCTEN
DJIEMEHTAPHBIX COOBITUH
BCEpUU HUCTIBITAHUH
bepnynnn, HaHaxoXaeHUE
BEPOSITHOCTU OIPEIAEICHHOIO
4uciia yCIIEXOB B cepuu

ucneltanuii bepuymnu. M3zyyars




B XO/le MPAKTHUYeCKO padoThl, B TOM
YUCJIE C MOMOIIbIO0 UPPOBBIX
peCypcoB, CBOMCTBA BEPOSITHOCTH B
CepuM UCTbITaHUN bepHyniu

Cayuaiinas
BesmyuHa (6

4)

CrnyyaitHas
BEJIMYMHA U
pacnpeneneHue
BEPOSATHOCTEM.
MaremaTuueckoe
OKUJIaHUE U
Jucnepcust
CIIy4yalHOU

OcBouth NOHATHA: clly4yaiiHas
BEJIMYMHA, 3HAa4YCHUE
CIIy4allHOU
BEJIMYUHBI,

pacrpeieJIeHue BEPOATHOCTEN.

HN3yyars u o00cyxkaaTrb IIpUMEPHI
JIUCKPETHBIX u HENPEPBIBHBIX
CIIly4aillHbIX BEJIMYHUH (POCT, BEC YEIO




BEJIMYUH
bl. [ [pumMepn1
MaTeMaTU4YeCKOIro
OKUJIaHUS

KaK
TEOPETUYECKOTO
CpeIHEero 3HAYCHUS

BEKa, YUCJIEHHOCTh HACEJICHUs, IPYyTHe

W3MEHYUBbBIC

BEJIMYNHBI,
paccMaTpuBaBLINECS B Kypce
CTAaTUCTHUKH), MOAEIIBHBIX

CIIy4alHBIX

BEJIMYMH, CBSI3aHHBIX CO
ciay4JaliHbIMH  ombiTamMu  (Opocanue
MOHETBI, UTPAJIILHOU KOCTH, CO




BCJIMYHNHBI.

IlonsitTHE O
3aKOHE
OOJIBLIINX
quCell.
HN3mepenue
BEPOSITHOCTEN
C
IOMOIIBIO 9acToT.
ITpumenenne
3aKOH
a00JIBIINX YuCceT

CIIy4ailHbIM BBIOOPOM H T. II.).
OcBauBaTh IMOHATHUSI: MaTEMaTUYIECKOE
OKUJAHUE CIy4YallHOW BEJIMYHUHBI KakK

TEOPETUUECKOE  CpeaHee
3Ha4YCHUeE,
JUCIIepCUsl  CIy4YallHOM  BEJIMYMHBI
KaK aHajor JUCIIEPCUH YHUCJIOBOIrO
Habopa.
Pemate 3amaum  HA  BBIYHUCIICHUE
MaTeMaTU4YE€CKOTO OKHIaHUS u
JUCIIEPCUM  NUCKPETHOU CllydaWHOU
BEJIMYUHBI o 3aJaHHOMY

pacrpeneneHmuo, B TOM YHuCJIe 3ajad,
CBSI3AHHBIX CO CTPaXxOBAaHUEM U JIOTE-
pesiMu.
3HaKOMUTHCS C
MaTeMaTUYE€CKUM
OXUJIAaHWEM U JUcHepcuen
HEKOTOPBIX
pacnpeneseHuii, B TOM

YUCIepaCIPEICIICHUS




CIIy4allHOUW BEJIMYHHBI
«YHCJIO YCIIEXOB» B CEPUU HCIIBITAHUMN
bepnymnu. M3yuyare yacTtoTy COOBITUS
B MOBTOPSIIOIINXCS CIyYalHBIX OIBITaX
KaKCIIy4YalHYIO0 BEJIUYNHY.
3HAaKOMHUTBHCS C 3aKOHOM OOJBIIHNX
gyucen (B ¢opme bepnynnu): mnpu
OOJIBIIIOM YHCJIC OIBITOB 4YacToTa
coOBITHS OJIM3KA K €0 BEPOSITHOCTH.
Pematp  3agaum  Ha  U3MEpeHHE
BEPOSATHOCTEN C MOMOIIBIO YacTOT.
OO6cyxaath  pojib 3aKOHa OOJBIINX
ypcel B OOOCHOBAaHWM YacCTOTHOTO

MeTonaa

U3MEPECHUS
BEPOSATHOCTEM.
OOcyxaaTh 3aKOH OOJBIIUX  YHUCEJ
KaK




IIPOSIBJICHUE CTaTUCTUYECKOU
YCTOMYHUBOCTHU B W3MEHYUBbIX
SIBJICHUSIX, POJb 3aKOHa OOJBLIMX
YHCeJI B IPUPOJE U B )KU3HU YEJIIOBEKA

O0o001menue,
KOHTpOoJIb (10

4)

[IpencraBnenue
JaHHbIX. OnucarenbHas
CTaTUCTHKA.
BepositHOCTB
CIIy4allHOTO  COOBITHA.

DneMeH
TBIKOMOMHATOPUKH.
CrnydaiiHple BETHYHUHBI
U pacripeneneHus

IloBTOpPSATH U3YyYEeHHOE U BBICTPaUBATh
CHUCTEMY 3HAHUM.
Pemiars, 3agaum Ha mnpencTraBiIeHUE U
OIMKMCaHUEC NJaHHBbIX.
Pemiatp  3amaum Ha  HaxoXJEHUE
BEPOATHOCTEH COOBITHII, B TOM 4MHCIE B

OTBITaxX c PaBHOBO3MOXXHBIMHU
AJIEeMEHTapHBIMU COOBITHSMH,
BEPOSATHOCTEM 00beTMHEHUS u
nepeceyeHmst COOBITHH, BBIYUCIISITH

BEPOSITHOCTM B OINBITaX C  CEpPUAMU
CIIy4alHBIX UCIBITAHUN




IIpu pazpaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI  OBITH
YUTEHBI BO3MO>KHOCTH UCIOJIb30BaHUS SJIEKTPOHHBIX (LIM(POBBIX) 00pa30BaATEIILHBIX PECYPCOB,
SIBIISIIOIIUXCSL  y4eOHO- METOAWYECKMMHU MarepruasiaMu  (MyJIbTUMEIUWHBIE IMPOTPaMMBI,
BJIEKTPOHHBIC YUYCOHUKHU U 3aJaYHUKH, JICKTPOHHBIE OMOJIMOTEKH, BUPTYyaJIbHbIE J1a0OpaTOpPUH,
WTPOBBIC MPOTPAMMBI, KOJUICKIIMUA IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), HUCIOIB3YyEMBIMHA
Uit OOy4YeHHsT W BOCIHMTAaHUS PA3IWYHBIX TPYII MOJIb30BaTeleH, IPEIACTABICHHBIMUA B
SIIEKTPOHHOM (IIU(POBOM) BHIE U pEaATU3YIOUMMU AuAakTuueckue Bo3MoxkHoctu WKT,
co/iep>)KaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 oOpa3zoBaHUM.



KaﬂeHI[apHO- TEMATHUYCCKOC IIJIAHUPOBAHUEC 110 MAaTCMATUKCE, 5 knacc

Ne | Ne Tema OcHOBHbIE BU/IbI [ara npoBeneHust
YPOK NEITEIHLHOCTHA HOoP 5 KJacc
a o0Oy4armuxcs

Pa3nea 1. HarypanbHbie yncia.
JeiicTBus ¢ HaTypajdbHbIMUYHcIamMu (43 4)

1 1 JlecsiTuuHas cucrema Yurars,
CHMCJICHUL. 3alMUChIBATH,
2 2 Psin HaTypasnbHBIX UnCel. CPaBHUBAThH
3 3 HarypanbHslii psi. HATypaJIbHbIE 4YHUCJIA;
4 4 Yucmo 0. npeaiaraThb "
5 5 Harypanbhbie uncnaHa 00cyx1aTh CHoOco0bI
KOOPJMHATHOM MPSIMOM.




6 6 HarypanbHbie ynciaHa
KOOPJIMHATHOM MPSIMOM.

7 7 CpaBHeHUE, OKpYTJIEHUE
HaTypaJIbHBIX YHCETI.

8 8 CpaBHeHUe, OKpYyTJICHHE
HaTypaJIbHbIX YHCEI.

9 9 CpaBHeHUE, OKpYTJIEHHUE
HaTypaJIbHbIX YHCEI.

10 |10 | ApudmeTrndeckue IeUCTBUS C
HaTypaJIbHBIMHU YHCIIAMHU.

11 |11 | Apudmerndeckue 1eUCTBUS C
HaTypaJIbHbIMHU YHCIIAMHU.

12 |12 | Apudmernueckue 1ecTBus ¢
HaTypaJIbHbIMHU YHCIIAMHU.

13 |13 | ApudmeTHudeckue TIeHCTBUS C
HaTypaJIbHBIMH YHCIIAMH.

14 | 14 | CgolicTBa HyJs IPU CIOKEHUU
Y YMHO>XEHHUH, CBOICTBA
€AMHULBI IPU YMHOKEHUH

15 |15 | [lepemecTuTenbHOE U

coyeTaTeJIbHOE CBOMCTBA

YIIOPSIIOUYUBAHU S
quCce.
HN3o6paxkarTsh
KOOPAUHATHYIO
npsMy1o, 0OTMe4YaTh
quycjia TOYKaMH Ha
KOOPJAMHATHOM
OpsiMOi, HaXO0AMTh
KOOPJIMHATHI TOYKH.
HccaenoBarhb
CBOMCTBA
HaTypaJdbHOTO psja,
yncen 0 m 1 mpm
CJIIOKCHUH u
YMHO>KEHUH.
Hcnoan3oBaTh
NnpaBUJIo0
OKPYTJICHUS
HaTypaJIbHBIX YHUCE.
BpInoaHATH
apugMeTHYECKHE




CIIO)KEHUS U YMHOXXEHUS,
pacnpenenuTeIbHOe CBONCTBO
YMHOKEHMUS.

16

16

IIepemecturenbHOE U
coueTaTeJIbHOE CBOMCTBA
CJIOYKE€HUSI U YMHOKEHUS,
pacnpeeIMTeIbHOE CBOMCTBO
YMHOXKEHMUSI.

17

17

[TepemecturenpHoe U
COUYETATEJIbHOE CBOMCTBA
CJIOKCHHUSA U YMHOXCHUA,
pacnpenenuTeabHOe CBOMCTBO
YMHOXCHUA.

18

18

HepeMeCTI/ITeHBHOC u
coyeTaTeJIbHOE CBOMCTBA
CJIOKCHHUA U YMHOXKCHUA,
pacupeacianTCIbHOC CBOMCTBO
YMHOXCHUSA.

19

19

Konrposbsnas padora Nel

20

20

I[CJ'II/ITCJII/I " KpaTHbIC HUCJIA,
Pa3JaI0KCHUC YUCJIa Ha

JeMCTBHA C
HaTypajIbHBIMU
YHCJIAMH,
BBLIYHCIATH
3HAYCHMS YUCIIOBBIX
BBIPAYKCHUM CO
ckoOKaMHu U 6e3
CKOOOK.
3anucbIBaTh
NMpOU3BEJICHNE B
BHJIE CTEIICHH,
YUTATh
CTEIIeHHU,
HCI0JIB30BATh
TEPMHHOJIOTHIO
(ocHOBaHmUeE,
MoKasaTeJb),
BBIYHCIATH
3HAYEHHUSA CTCICHEH.
BBIOJIHATH
NMPUKUIKY U




MHOXKHUTEITN

21 |21 | JenuTenu M KpaTHBIC YUCIIA,
pasyioKeHue Yucia Ha
MHOXHUTEITN

22 | 22 | JlenuTenu M KpaTHBIC YUCIIA,
pa3JoKeHHe YucIia Ha
MHOXKHUTEITU

23 | 23 | JlenuTenu u KpaTHBIC YHCIIA,
pa3iioKeHne Ynciia Ha
MHOXHUTEITH

24 | 24 | JlemeHUE C OCTAaTKOM.

25 | 25 | JleneHwue C OCTAaTKOM.

26 | 26 | JleneHue C OCTaTKOM.

27 | 27 | IIpocTeie U cOCTaBHbIE YUCIIA.

28 | 28 | IIpocTeie U cOCTaBHBIC YHCIIA.

29 29 [Mpu3Haku neMMocTH HA 2, 5,
10, 3, 9.

30 |30 | IIpusHaku neauMMOCTHHA 2, 5,
10, 3, 9.

31 31 [Mpu3Haku nenmMocTH HA 2, 5,

10, 3, 9.

OlIeHKY3HAaUYCHU MU
YHUCIIOBBIX
BBIPAXKECHUH,
npeajiaratb u
NPUMEHATDH
NpUEeMbINIPOBEPKH
BBIUMCIICHUM.
HUcnonb3oBats mnipu
BbIYM CJICHHUSX
MIEPEMECTUTEIILHOE U
COUYETATEIIbHOE
CBOMCTBA CJIOXKEHHUS U
YMHOXEHUS,
pacnpeaeuTeIbHOE
CBOMCTBO YMHOXEHUS;
¢popmynupoBare H
NPUMEHATH NPaBWJia
mpeoOpa3oBaHUs
YHCIOBBIX
BBIpAYKCHUM Ha
OCHOBE CBOICTB




32 |32 | KonrpoJabHasi padora Ne2

33 | 33 | Crenens c HATypaJbHBIM
MOKa3aTeJIeM.

34 |34 | Crenens c HaTypaJbHBIM
MOKa3aTeJIeM.

35 |35 | CreneHb c HATypaIbHBIM
MIOKa3aTeJIeM.

36 | 36 | YucnoBbie BBIpAKECHHUS;
MOPSAIOK IEHCTBUM.

37 | 37 | YucnoBele BBIPAKECHHUS;
MOPSAIO0K ICHCTBHM.

38 | 38 | HucnoBble BBIpAKEHMUS;
MOPAIOK IEHCTBUM.

39 39 Pemenne TekcTOBEIX 3aJa4 Ha
Bce apudmeTnueckre
NEWCTBUS, HA JBKEHHUE U
MTOKYTTKH

40 |40 Pemienne TekCcTOBBIX 3aJa4 Ha

Bce apumeTnyecKue
JIEUCTBUs, HA IBUKCHUE U
IIOKYIIKU

apru(pMETHIECCKUX
JICUCTBUU.
HUccaenoBarh
pacno3HaBaTh
MPOCTHIE u
COCTaBHBIC
dopmyaupoBars H
NPUMEHATH
NPU3HAKHU
JOEeIUMOCTH Ha 2, 3,
5,9, 10; npuMeHATH

quclia;

aJIroOpuT™M
pa3yio)KEeHUsl  4ducia
Ha OpOCThIE
MHOXUTEIIH;
HAXOAMThL  OCTATKH
oT JeJIeHUus Hu
HEIOJIHOE YacTHOE.
Pacno3HaBaTthb
HUCTUHHBIEC U JIOXKHBIE

BBICKAa3bIBaAHUsA o




41

41

Pemenune TeKCTOBBIX 3a/1a4 Ha
BCe aprU(METHICCKUE
JICHCTBUS, HA ABIIKCHHUE U
MOKYIKHU

42

42

Pemenune TeKCTOBBIX 3a/1a4 HA
BCe aprU(METHICCKUE
JICUCTBHS, HA OBYKEHHE U
MOKYTKH

43

43

KonTposabnasi padora Ne3

HaTypajabHbBIX
4UciaX, NMPUBOAUTH

npuMepbI u
KOHTPIIPUMEPHL,
Koncrpyuposarnb
MaTeMaTH4YecKue
npe10KeHus C
MOMOIIbIO CBSI30K

«H», KA, «ECIIH...,

TO...».
Pemiarnb

TEKCTOB
bIC
OCMBICJIMBATH

TEKCT

nepegopmyIMpoBaT
b

MopeaupoBaTrb XO0J
pelmeHust  3aJauu ¢
MMOMOIIFI0 PHUCYHKA,
CXEMBI, TAOIHIILI.




IIpuBOoaAUTD,
pa3oupars,
OLICHUBATH
pas3iIu4yHbIe

peueHus, 3a1mcu
peleHnil TEKCTOBBIX
3ajad.

Kputnuecku
OLIEHUBATH
MOJTYYEHHBIN
pe3yJbTar,

OCYIIECTBJIATH
CaMOKOHTPOJIb,
MpoBepsisi OTBET Ha
COOTBETCTBHE
YCJIOBHUIO, HAXOAUTh
OIIIMOKH.

Pemiath, 3amaum c
MoMoIIbI0 nepedopa
BCEX BO3MOKHBIX




BapUAaHTOB.
3HAKOMHUTbCH c
HCTOpUEN pa3sBUTUA
apudmMeTrku

Paznen 2. Harasignast reomerpus. Jiuanu Ha niiockoctu (12 1)

4 |1 Touka, ipsimasi, OTPE30K, JIyY.

45 |2 Jlomanasi.

46 |3 W3mepenune JIMHBI OTpEe3Ka,
METPUYECKHE €AUHULIbI
U3MEPEHUs JINHBI.

47 | 4 OKpyXHOCTb U KPYI'

48 |5 [IpakTrueckas pabota
«ITocTtpoenue yzopaus
OKPYKHOCTEW».

49 |6 VYrom.

50 |7 [IpsiMoiA, OCTpPBIN, TYTIOH H
Pa3BEPHYTHIN yIJIbI.

51 |8 N3mepenHue yrios.

52 |9 N3mepenue yrios.

53 |10 | M3mepenue yrios.

54 |11 | 3mepeHue yrios.

Pacno3naBathb Ha
yepTekax, pucCyHKax,
ONMCHIBATD,
Pacno3naBars,
NPUBOJUTH
npuMepnl  00BEKTOB

peaabHOro MHpa,
MMEIOIINX hopmy
U3YUYEHHBIX  QUryp,
OLICHMBAThH ux

JIMHEWHBIE pa3MeEpHI.
Hcnoan3oBaTh
JIMHEUKY U
TPaAHCTIOPTUP KaK
WHCTPYMEHTHI JUIsI
MMOCTPOCHHUS U




55

12

IIpakTnyeckas padora
«IlocTpoenue
yraoB»lIpakTnyeckasi padora
«IlocTpoenue yriaioB»

U3MEPEHMUS:
U3MEPATh JJINHY
OTpE3Ka, BEJIUYUHY
yriia; CTpOUTh
OTPE30K 3aJITaHHOU
JUTAHBI, YTOJI,
3aJaHHOU
BEJIMUMHBI;
OTKJIAbIBATH
LIUPKYJIEM paBHbIE
OTPE3KH, CTPOUTH
OKPYXHOCTh
3aJaHHOI'O paguyca.
HN3o0paxarTsh
KOH(UTypanuu
T€OMETPUUYECKUX
(urypus oTpe3Kos,
OKPYKHOCTEU, UX
yacTer Ha
HEJIMHOBAHHOU U
KJIeT4aToioymare;




npeaiararb,
ONHUCHIBATH U
00Cy:KaaTh
Crnocoowbl,
AJITOPUTMBbI
MMOCTPOCHMUSI.
PacnoznaBare H
n300paxkaThb Ha
HEJIMHOBAHHOW U
KJeT4yaToi Oymare
NPSAAMOM, OCTPBIN,
TYIIOM, pa3BEepPHYTHIN
YTJIbI, CPABHUBATH

YTJIBL.
BoIuncjasaTh JJIMHBI
IHonuMmartn "
HCHOJb30BATh IPH
pelIeHun 3aJga4
3aBUCHUMOCTH

MEXJAy €IUHHUIIAMU
METPUYECKON




CHUCTCMBI MEP;

SHAKOMHUTBCHA C
HEMCTPHUICCKUMHU
cucreMamu MCpP;

BbIPpAXKATH JUIMHY B
pa3IMYHBIX
€IMHUIIAaX
HM3MEPEHMUS.
HcciaenoBartrhb
dburypsl u
KOH(pUTypaiuu,
HCIIOJIB3YSI

U@ poBbIE pecypChl

Paznen 3. O0bikHOBeHHBIE 1pooH (48 1)

56 |1 JpoOsb.

57 |2 JpoOnb.

58 |3 [TpaBHIIbHBIC U HETIPABUIIHHBIC
pobu

5 |4 [TpaBuiibHBIC U HEMTPABUIIbHBIC
Zpodu

60 |5 [IpaBUJIbHBIC U HEIPABUIIHHBIC

MoaeaupoBarthb B ]

HN3o0paxarTh

OOBIKHOBEHHBIE
IpoOW TOYKaMHU Ha

KOOPpAWHATHOU
MPsIMOIA;




poou

61 |6 OCHOBHOE CBOWCTBO JIpoOu

62 |7 OCHOBHOE CBOMCTBO IpoOH

63 |8 OCHOBHOE CBOWCTBO JIpoOu

64 |9 CpaBHeHue apobei

65 |10 | KonrpoJabHasi pa6ora Ned

66 |11 | CaoxeHUe U BEIYATAHUE
OOBIKHOBEHHBIX JIPOOEH.

67 12 CloKeHne U BbIYUTaHUE
OOBIKHOBEHHBIX JIPOOEH.

68 |13 | CaoxxeHUE U BEIYUTAHHUE
OOBIKHOBEHHBIX IPOOEii.

69 |14 | CaoxeHUe U BEIYUTAHUE
OOBIKHOBEHHBIX IPOOEH.

70 |15 | CaoxeHUe U BEIYATAHUE
OOBIKHOBEHHBIX IPOOEH.

71 |16 | CaoxxeHUE U BLIYUTAHHUE
OOBIKHOBEHHBIX IPOOEii.

72 |17 | CaoxxeHUE U BRIYUTAHHUE
OOBIKHOBEHHBIX IPOOCH.

73 |18 | CioxeHUE U BBEIYNTAHHE

HCIOJIb30BaTh
KOOPJIMHATHYIO
MPsSIMY1O st
CpaBHEHMSI ApOOeii.
DopMyIHMPOBATh,
3alMCbIBATh C
MHOMOIILIO OyKkB
OCHOBHOE  CBOICTBO
OOBIKHOBEHHOM
Apoodwu;
HCII0JIb30BaTh
OCHOBHOE  CBOICTBO
poou TUTST
COKpaleHust apobeit
U TpUBEICHUS Ipodu
K HOBOMY
3HaAMCHATEIIIO
IIpeacraBiasaTs
CMENIaHHYIO0 ApoOh B
BUJI€ HEINPaBUIILHOMN
U BBIJCIATH IEITYI0




OOBIKHOBEHHBIX JIPOOCH.

74 | 19 | CnoxxeHue U BEIYMTAHUE
OOBIKHOBEHHBIX IPOOEii.

75 |20 | KonrpoabHasi pagora Ne5

76 21 CmMmerianHast 1poob.

77 22 CMmerianHast poOb.

78 23 CMmerianHast Ipoob.

79 |24 | CmemranHas 1po0Ob.

80 |25 | Cmemannas 1poOb.

81 26 CmMmerianHast 1poob.

82 |27 | YMHOXEHUE U JICIICHUE
OOBIKHOBEHHBIX Jp0Oeii;
B3aUMHO- 00paTHBIE 1poOHU

83 |28 | YMHOXEHHUE H [ACTICHUE
OOBIKHOBEHHBIX APOOEii;
B3aUMHO- 00paTHBIE IPOOH

84 |29 | YMHOXEHUE U JIeJICHUE
OOBIKHOBEHHBIX Jp0Oeii;
B3aUMHO- 00paTHBIE 1pOOH

85 |30 | YMHOXEHHE H [ACTICHHUE

OOBIKHOBEHHBIX ApOOEii;

4acTh quciia  u3
HENpaBUIILHOU
Jpoou.

BpInoaHaTh
apugMernyecKune
aedcTBUs c
OOBIKHOBEHHBIMH
JIpOOsSIMU;
NPUMEHATH
CBOIicTBa
apuMEeTUIECKUX
JICHCTBUHI ast
pauroOHAIIM3AIUHA
BBIUMCJICHUIA.
BbInoaHaATh
NMPUKHUAKY M OUEHKY
pe3yabTaTta
BBIUYHCJICHUI;
npeaiaraTthb "
NPUMEHSATH NPUEMbI
NMpPoOBepKH




B3aMMHO- 00paTHBIC IpOOH

86

31

VYMHOXXEHUE U JCJICHUC
OOBIKHOBEHHBIX JIPOOEii;
B3aMMHO- 00paTHBIE IPOOH

87

32

VYMHOKCHHE U AeICHIC
OOBIKHOBEHHBIX APOOCHi;
B3aMMHO- 00paTHBIC IpOOH

88

33

YMHOKEHUE U ICIIEHUE
OOBIKHOBEHHBIX APOOEii;
B3aUMHO- 00paTHBIE 1poduU

89

34

VYMHOXEHUE U JeJICHUE
OOBIKHOBEHHBIX APOOEii;
B3aUMHO- 00paTHBIE 1pOOH

90

35

VYMHOKEHHE U JIETCHHUE
OOBIKHOBEHHBIX Jp0Oeit;
B3aUMHO- 00paTHBIE IPOOH

91

36

Konrposbsnas paGora Ne6

92

37

Pemenne TeKCTOBBIX 33]1a4, CO

JIeprKaInX IpooHu.

93

38

PernieHre TeKCTOBBIX 3ajga4, CoO

JIepIKaIIUX IPOOH.

BBIYMCJICHUM.
IIpoBoauTH
HcCJIeq0BaHUA
CBOWCTB npoOeit,
onupasich HaA
YICJIOBBIC
AKCIIEPUMEHTHI (B
TOM  4YHCIIE C
OMOIIBIO
KOMITBIOTEPA).
Pacno3naBarthb
WCTUHHBIE U JIOJKHBIE
BBICKA3BIBAHUS o
JPOO0sIX, NMPHUBOAUTH
NnpUMepbI Hu
KOHTPIIPUMEPHI,
CTPOUTH
BBLICKA3bIBAHUS U
OTPULIAHUS
BBICKA3LIBAHHUM.
Pematn




94 39 Perenue TeKCTOBBIX 33124, CO
JieprKaniux 1poou.

95 |40 | Pemenune TEeKCTOBBIX 3a1a4, CO
JiepKanux 1poou.

96 |41 | OcHoBHBIE 3a 1auu HA APOOH.

97 42 OcCHOBHBIC 32 1a4d Ha APOOH.

98 |43 OcCHOBHBIC 32 1a4d Ha APOOH.

99 |44 | OcHoBHBIC 3a 1auu HA JPOOH.

100 | 45 | [Ipumenenue OyKB ISl 3aITHCH
MaTeMaTHYCCKUX BBIPAKCHUHN U
MPEJIOKEHU I

101 | 46 | [IpumeHeHue OyKB ISl 3aITHCH
MaTeMaTHYECKUX BBIPAKESHUHN U
MPEJIOKEHU I

102 | 47 | [Ipumenenue OYKB IS 3aITHCH
MaTEeMaTHYCCKUX BBIPAKCHUH U
NPeITI0KEHU I

103 | 48 | KonrpoabHas padora Ne7

TEKCTOB
bIC 3aj71a4H,
cojepIKalme

JIpOOHBIE JaHHBIEC, U
3a/1a9u Ha
HAaXOXKJICHUE YacTH
LIEJIOTO M IEJIOro I10
ero 4acTH;
BBISIBJIAITHh UX

CXOACTBAa "
pasan4us.
MoaeaupoBats XO0x
peleHust 3ajJadu ¢
MOMOIIIBIO PHUCYHKA,
CXEMBI, TAOIHIILI.
IIpusoaurs,
pa3ouparsb,
OLlIEHUBATH
pa3yin4yHbIE
peuenus, 3aluCHU
peleHnii TEKCTOBBIX




3ajad4.
Kpurnuecku
OLICHUBAThH
IMOJIY4YECHHBIN
pe3yJbTar,
OCYUIECTBJISTh
CaMOKOHTpPOJIb,
MpoBepsisi OTBET Ha
COOTBETCTBHUE
YCJIOBHUIO, HAXOAUTH
OIITNOKHU.

3HaKOMUTBCS €
UCTOPHUEN pa3BUTUA
apupMeTHUKu

OnuceiBaTh,

Pa3nesn 4 Harnsinnast reomerpusi. MHoroyrojasuuku (104)
104 | 1 MHOroyroJbHUKH.
105 | 2 YeThIpEXYTONbHUK,

MPSIMOYTOJIbHUK, KBAaApaT

106 | 3 IpakTuueckasi padora

«IlocTpoenue

NPSIMOYT0JbLHUKA €

HCIIO0JIB3YS
TePMHUHOJIOTHIO,
H300paxkaThb c
IIOMOUIBIO
YEePTEKHBIX




3aJJaHHBIMHU CTOPOHAMH HA
HEJJMHOBAHHOW Oymare».

107

TpeyroiabHuK.

108

[Tnomane u nepumeTp
MNPSIMOYTOJbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB, € 1UHULIbI
U3MEPEHUS TIIOIIAIH.

109

[Tnomane u nepumeTp
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB, € UHUIIBI
W3MEPEHHUS TUIOLIAIH.

110

[Lnomane u nepumerp
MPSIMOYTOJILHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJTLHUKOB, €IUHUIIBI
W3MEPEHHUS TUIOLIAIH.

MHCTPYMEHTOB U OT
PYKH, MOZIEIMPOBATH
u3 Oymaru
MHOTOYTOJIbHUKH.
IIpuBoauTH
npuMepbl OOBLEKTOB
peajibHOTO Mupa,
nMermux  popmy
MHOI'OYTI'OJIbHUKA,
PsSIMOYTOJIBHUKA,
KBaJpara,
TpPEeyroJbHHUKA,
OLICHUBATH nx
JIMHEUHBbIE pa3MeEpPBHI.
BbruuciasTh:
HepUMETP
TpEeyroJibHUKa,
NpsSIMOYTOJIbHUKA,
MHOTI'OYTI'OJIbHUKA;
IUI0IAb
MPsSIMOYTOJIbHUKA,




111

[Lromaaes u nepumeTp
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB, €UHUIIBI
W3MEPEHUS TUIOMIAIH.

112

HepI/IMCTp MHOTI'OYTr'OJIbHHUKa

KBaJpara.
HN3o6paxkarTnh

OCTPOYTOJIbHBIE,
MNPSIMOYTOJIbHBIE U
TYINOYTOJIbHbIE
TpeyrojdbHUKH. CTPOUTH
Ha HEJIWHOBAHHOW H
KJjeTyaTtoi Oymare
KBajpaT u
NPSAMOYTOJILHUK C
3aJJaHHBIMU JJIMHAMU
cTopoH. MccnenoBath
CBOMCTBa
MPSIMOYTOJILHUKA,
KBaJpara IyTemM
AKCIIEPUMEHTA,
HAOIIOCHUS,
U3MEPEHUS,

MOJIEJIUPOBAHMUS;
CpaBHHUBATh CBOMCTBA
KBajpara u




IIPpAMOYTOJIBHHKA.

113

10

[Iepumerp MHOTOYTOJIBHUKA

Pa3nen 5. lecsatuunbie npodu (38 u)

114 |1 JecsTnanas 3amuch qpooeii.

115 | 2 JlecsTuaHast 3amuch IpoOOCH.

116 |3 JlecsaTuaHast 3auch IpOOCH.

117 | 4 CpaBHEHUE JI€CATUYHBIX
JIpoOei.

118 | 5 CpaBHEHUE JIE€CATUYHBIX
JIpoOei.

119 | 6 CpaBHEHUE JIECATUYHBIX
Ipobeii.

120 | 7 CpaBHEHUE JIECATUYHBIX
JIpo0Oei.

121 | 8 JlericTBUS C IECATUIHBIMHA
JIPOOSMU.

122 | 9 JlecTBUS ¢ ACCATUYHBIMU
JIPOOSIMH.

123 | 10 | JlelicTBUS ¢ NECATUYHBIMHU
IPOOSMU.

124 | 11 | JleWicTBUS C NCCATHIHBIMHU

BBIIIOJIHATH

pudmeTnyeckue
JICUCTBUSL C
JIECSITUYHBIMU
Jpo0siMU;
BBINIOJIHATH
NPUKUIKY "
OLIEHKY pe3yJibTara
BBIYMCIICHUMN.
IIpumensaTH
IIpumenaTs
NpaBUJI0
OKpYIJIeHUS
JIECSITUYHBIX ApOOEH.
ITIposoaurs
HCCJIeJOBAHUA
CBOWCTB JECATUYHBIX




JIPOOSMU.

125 | 12 | JlelicTBUS C NECATUYHBIMHU
JIpOOSMU.

126 | 13 | JlelicTBUS C AECATUYHBIMU
JIpOOSMU.

127 | 14 | JlelicTBUS C NCCATUYHBIMHU
JIPOOSMU.

128 | 15 | JeiicTBUS C ICCATHUHBIMU
JIpOOSMU.

129 | 16 | JeiicTBUS C ACCATHUHBIMU
JIPOOSMU.

130 | 17 | JlelicTBUS C NECATUYHBIMHU
JIpoOsSMHU.

131 | 18 | JlelicTBUS ¢ AECATUYHBIMHU
JIPpOOSMU.

132 | 19 | JeiicTBUS C A€CATUUHBIMU
IPOOSMU.

133 | 20 | JlelicTBUS C NECATUYHBIMHU
JIPOOSIMH.

134 | 21 | Je#icTBUS C IECATUIHBIMU

IPOOSIMU.

poOel, onupasich Ha
YUCIOBBIE
AKCHEPUMEHTBI (B
TOM  YHCJIE C
IIOMOIIIBIO
KOMITBIOTEPA),
BbLIIBUI'aTh
THIIOTE3bI 71
MMPUBOIUTH ux
00OCHOBAHMSI.
Pacno3naBarthb
WCTUHHBIE U JIOJKHBIE
BBICKA3bIBAHUS o
JpO0sIX, NMPHUBOAUTH
NnpUMepbI Hu
KOHTPIIPUMEPHI,
CTPOUTH
BBLICKA3LIBAHHUS U
OTPULIAHUS
BBICKA3LIBAHHUM.
Pematn




135 | 22 | KonTpoabHas padora Ne8

136 | 23 | OxpyriieHuE IeCATUIHBIX
npo0ei

137 | 24 | OkpyrieHue JecATUIHbIX
npo0ei

138 | 25 | OxpyriieHue 1ecsITUYHBIX
npooOeit

139 | 26 | OxpyriieHUE IeCATUIHBIX
Jpooeit

140 | 27 | OxpyriieHUE IeCATUIHBIX
npobeit

141 | 28 | OkpyrieHue JecATUYHBIX
npobeit

142 | 29 Perrenne TekcTOBBIX 3a7a4,
coJiepKaIux Jpoou

143 | 30 Peltrtenne TeKCTOBBIX 3a1a4,
coJIepKaIux Jpoou

144 | 31 Pertenne TekcTOBBIX 3a7a4,
COZEpIKAIITUX IPOOH

145 | 32 Pertenne TekcTOBBIX 3a7a4,

coJIepKaIux Jpoou

TEKCTOB
bIC 3ajJ1a4H,
coJieprKalime
JIpOOHBIE JAaHHBIE, U
Ha HaXOXKJICHUE
4yacThd  LEJOTO0 U
1IEJIOTO IO ero
4acTH;  BBISBJSATH

X  CXOJACTBa "
pasan4us.
MopeaupoBaTb X0/
peleHnss  3aJadM C
IIOMOIIIBI0 PUCYHKA,
CXEMBI, TaOIUIIBI.
IIpuBoauTS,
pa3oupars,
OLICHUBAThH
pa3in4yHbIE
pelienus, 3alucu
pemeHnii TEKCTOBBIX

3ajad.




146 | 33 Perienue TeKCTOBBIX 3a/1a4,
COJIepKaIINUX IPOOH

147 | 34 | OcHoBHBIC 32 1a4u HaIPOOU.

148 | 35 | OcHoBHBIC 32 1a4u HaIPOOH.

149 | 36 OcHOBHBIE 3a Ja4M HaJIPOOH.

150 | 37 OCHOBHBIE 3a Ja4M HaJIPOOH.

151 | 38 | KonrpouabHas padora Ne9

OnepupoBarhb
JPOOHBIMM YHCIAMU
B peanbHbIX
JKU3HEHHBIX
CUTyaLMsIX.
Kputnuecku
OLICHUBATH
IOJIyYEHHBIU
pe3yJnbTar,
3HAKOMHUTBCSH €
HCTOPHUEN pa3BUTUA
apupMeTUKHU

(0]

Paznen 6. Harnsinnast reomerpusi. Tesia u ¢purypsli B npocTpancrse (9 1)

152 |1 MHoOrorpaHHUKH.

153 | 2 N3ob6pakenue Pacno3naBathb HA
MHOT'OTPaHHUKOB. yepTreKax,

154 | 3 Moaenu npocTpaHCTBEHHBIX PHCYHKAX, B
Tell. OKpYy:KamomeM MHpe

155 | 4 [IpssMoyronbHBII IPSAMOYTOJIbHBIN
napa’suiesenumnen, Kyo. napajuiesienunen, Kyo,

156 | 5 Pa3BépTku kyOa u MHOTOTPaHHUKH,




napaJuiCJICIimIicaa.

157 Pa3BépTku KyOa u
napaJuiesienuIe 1a.

158 [IpakTuueckas pabora
«Pa3BépTka KyOa».

159 O0BéM ky0a, MPSIMOYTOJIBHOTO

mapajuicjicnmicaa

ONNCHIBATD,
TEPMHUHOJIOTHIO,
JIMHEUHBIE pa3Mephl.
IIpuBOoAUTH
NnpuMepbl OOBEKTOB
peaJIbHOTO Mupa,
UMEIOIIUX dbopmy
MHOTOTpaHHUKA,
MPSIMOYTOJILHOTO
rnapaJuiejienumnena,
KyOa.

H3o00paxkare kyO Ha
KJeTdyaToil Oymare.
Hccaenosarhb
cBoiicTBa KyOa,
MPSIMOYT'OJILHOTO
rnapauiesienumnena,
MHOTOTPaHHUKOB,
HCIIOJIB3Ysl MOJEIH.
Pacno3znaBartb "
n300paxkarTh




pa3BepTKH KyOa U
rnapaJuiesienuIea.
MoaeaupoBaTtb KyO
Y napaJuieseIuIie u3
Oymaru M OpoOUYHUX
MaTepHaJioB,
O0BSICHATH CHOCO0
MOJEIIUPOBAHUSL.
Haxoaurthb
U3MEpEeHHUS,
BBIYUCIATH
TUTIOMIA b
IMOBEPXHOCTH; 00BEM
KyOa,
MPSIMOYTOJILHOTO
napauieJienuIena;
HCCJIe0BAThH
3aBHCHUMOCTH
oopbema Kyba  OT
JUTMHBI ero peobpa,
BBIIBUTAThH u




000CHOBLIBAThH

TUINOTEe3y.
Hao6aoaaTnh "
NMPOBOJIUTH
aHAJOrMH MEXTY
HOHSTUSAMU ILIOIIA TN
71 o0beMa,
rnepuMeTpa 71
MJIOILAIHU
IMOBEPXHOCTH.
Pacno3naBarthb

HUCTUHHBIC U JIOXKHBIC

BBICKA3bIBAaHUSI o
MHOTOTpaHHUKAX,
NPUBOJIUTH

npu
MepbI u
KOHTPHPUMEPHI,

Peniarne 3agaum us
peaTbHOUN KU3HU

160

O0Bém kyOa, NPSIMOYTOJILHOTO




‘ ‘ napajuiCjaCIiuiicaia

Paznen 7. lloBropenue u 0600menne (10 1)

161 |1 IToBTOpEHNE OCHOBHBIX
MOHATUMN U METOIOB Kypca 5
KJacca, 0000IIeHe 3HaHUI

162 | 2 [ToBTOpEeHNE OCHOBHBIX
MOHSTUI U METOJIOB Kypca 5
Kjacca, 0000IIeHe 3HAaHUI

163 | 3 [ToBTOpEHNE OCHOBHBIX
MOHATHUN U METOIOB Kypca 5
KJ1acca, 00001IeHre 3HaHUI

164 | 4 [ToBTOpEHNE OCHOBHBIX
IIOHATHUM U METOLOB Kypca 5
Kjacca, 0000IIeHe 3HAaHUI

165 | 5 HNTorosasi KOHTPOJIbHAS
padora

166 | 6 Pabora Hajx ommbkamMu

167 |7 [ToBTOpEHNE OCHOBHBIX

MOHATUH U METO/IOB Kypca 5
Kjacca, 0000IIeHe 3HAHUH

168 | 8 [ToBTOpEHNE OCHOBHBIX

Bbruucasarhb
3HAUCHHS
BBIPAKCHUM,
coaepIKaIInux
HaTypaJbHbIE YHCIIA,
OOBIKHOBCHHEBIC u
JICCSITUYHBIC JIPOOH,
BBIIIOJIHATH
npeoOpa3oBaHUs
qucell.

Bbioupars cnocod
CpaBHEHUS qucell,
BBIUNCIICHHUM,
NPUMEHATH
CBOICTBA
apupMeTHIecKux
JerCcTBUM s
pamoHaIu3auu
BBIYMCIICHUM.




MOHATHUM U METOI0B Kypca 5
Kjacca, 0000IIeHe 3HAaHUMI

169 | 9 [ToBTOpEHNE OCHOBHBIX
MOHATUMN U METOIOB Kypca 5
KJacca, 0000IIeHe 3HaHUI
170 | 10 | [ToBTOpEHHE OCHOBHBIX

IIOHATUU U METOI0B Kypca 5
Kjacca, 0000IIeHe 3HAaHUI

OcCy11iecTBIsITh
CaMOKOHTPOJIb
BBIIOJIHSIEMBIX
JOeHCTBUN 171
CaMOIIPOBEPKY
pe3ynbrara
BBIYMCIICHUN.
Pemiate 3amaum  wus3

peabHOM JKU3HU,
MIPUMEHSTH
MaTeMaTU4YE€CKUe

3HAHUS I PEIICHUS
3aJa4 U3 JIPYyrUx
Y4EeOHBIX IPEIMETOB.
Pemate 3a1a4u
pa3HbIMU
criocobamu,
CpaBHHUBAaTh CHOCOOBI
pelieHus 3aja4u,
BBIOUpPATH
panroHaIbHBIN
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