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MOACHHUTEJIBHAA 3AINCKA

OBIIIAA XAPAKTEPHUCTHKA YUEBHOI'O ITPEJIMETA
«MATEMATHKA»

I[IpumepHast pabouast IporpaMMa O MaTeMaTHKE
UIs oOydaromuxcss 5—9 KiraccoB paspaboraHa Ha
OCHOBE dej1epabHOTO I'OCyJapCTBEHHOI'O
oOpazoBaTeIBHOI0  CTAaHJapTa OCHOBHOI'O  OOIIero
oOpazoBaHUsA C Y4YE€TOM U COBPEMEHHBIX MHPOBBIX
TpeboBaHuil, NIPEeABABIAEMBIX K MaTeMaTHYECKOMY
o0pazoBaHUIO, U TPAIUIIUI poccHIICKOro oOpa3zoBaHUsL,
KOTOpbIe  oOecriedyuBaroT  OBJIAJICHHE  KIIOYEBLIMU
KOMIICTEHITHIMH, COCTaBJISIFOIIIUM U OCHOBY bi i b4
HEIIPEePBIBHOI'O 00Opa30BaHUs M CaMOPa3BUTHS, a TaKKe
IIEJIOCTHOCTL  OOINEKYJIBTYPHOI'O, JIMYHOCTHOI'O U
II03HABATEJILHOIO pa3BHTUS oOydarlnuxcs. B paboueit
IIporpaMMe VYTeHBI HIeH H IojiockeHuss KoHIernmu

pa3BUTHS MaTEMATHYECKOT'O oOpazoBaHUusA B
Poccuiickoii Depepanuu. B snoxy  mudpoBoi
TpaHchopMaIluu BCeX cthep JeJIOBEYEeCKOH
AesITEILHOCTH  HEBO3MOXXHO CTaTh 00pa3oBaHHBIM
COBpEeMEeHHBIM YEeIIOBEKOM o0e3 0azoBOI
MaTeMaTHYeCKOM I1O/IIOTOBKH. Vike B IKOJIe

MaTeMaTHKa  CIYKUT  OIOPHBIM  IIPEIMETOM  JIJIs
U3YYEeHUSI CMEKHBIX JHUCIIUIUIHH, a II0CJIe IIKOJIbI
peajlbHOH HEOOXOINMOCTBIO CTAaHOBUTCS HEIIPEPBIBHOE
oOpazoBaHue, 4YTOo TpeOyeT IMOIHOIEeHHOoIlI 0Oa3oBoil
obI11e00Opa3oBaTe/IbHOM MOJOTOBKH, B TOM YHCJIE H
MaTeMaTHYEeCKON. DTO OOYCJIOBJIECHO TEM, YTO B HAaIlH
OHU  pacT€ér dYHciao  1npodeccHil, CBA3aHHBIX C
HEIOCPEJ/ICTBEHHLIM IIPUMEHEHHEM MaTeMaruKH: U B
cthepe 2KOHOMHKU, U B OHU3Hece, U B TEXHOJIOTHYECKUX
obylacTaAX, M Jake B rymMaHurapHeiXx cdepax. Taxkum
obpazoM, KpyT HIKOJILHHUKOB, IJI1 KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYHMBIM

[peaMeTOoM, paClllHPpACTCAL.



HPEIKTI{‘-IEC Kai ITOJIE3HOCTD MareMaTHKH
D6}’CHDBJ’I€HH TEM, yTo €€ IpeIMECTOM  ABIIIIOTCA

byHIaMeHTaIbHBIE CTPYKTYPHI HaIlero MHpa:
IIPOCTPAaHCTBEHHBIE hopmMbl U KOJINYECTBEHHBIE
OTHOIIIEHHUSL  OT IIPOCTEHINHX, yCcBanBaceMbIX B

HEIIOCPEACTBEHHOM OIIBITE, [0 JOCTAaTOYHO CJIOKHBIX,
HEOOXOIUMBIX JIJIA pPa3BHUTUS HAYYHBIX U IIPHUKIIATHBIX
ujaeii. be3 KOHKpETHBIX MareMaTUYeCcKHX 3HaHUH
3aTPYAHEHO IIOHHMAaHHE IIPUHIHIIOB YCTpolicTBA H
HCIIOJIL30BaHUSA COBPEMEHHOMN TEXHUKH, BOCHpHATHE U

UHTEPIIpETaITHs pa3HooOpa3Hoil COLIMAJILHOMH,
SKOHOMUYECKOII, IMOJIUTHYECKOMH uHdopMAaIIH,
MasioshdexTuBHa ITOBCE]THEBHAas IpaKTHYEeCKas

aesitejibHOCTh. KaskgoMy dYelloBeKY B CBOEH KU3HU
IIPUXOJIUTCA  BBLIIMOJIHATE pacuyérsl M COCTaBISATH
aJITOPUTMBI, HAXOJUTh U IPUMEHATE (POPMYIIBI, BlIAJI€Th
[IPAaKTHYECKUMH IIPHEMaMHU I'eOMETPUYUECKHUX H3MEpPeHUI
U IIOCTpPOEHHI, YuTaTh HH(pOpMAIIHIO, IIpEeJCTaBIEHHYIO
B Buie Tabmui, guarpamMM ©HW TrpadHKOB, XHTb B
YCIIOBUSIX HeOoIlpeAeI€HHOCTH u IIOHUMATD
BEPOSATHOCTHBRIN XapakTep clIydaliHbIX COOBITHIA.
OmpHoBpeMeHHO C paclimmpeHueM cdep IIpHMeHeHHs
MaTeMaTHKH B COBpPEMEHHOM o0OIecTBe BcE€ Ooliee
Ba>KHBIM CTAaHOBHUTCS MaTreMaTHYeCKHH CTHIIb
MBIIIUJICHHSI, TIPOSBISIIOIIHUIHCA B OlpeleIeHHBIX
VMCTBEHHBIX HaBbIkaX. B 1polecce H3ydeHUs
MaTeMaTHKH B apceHall I[IpuéMoB H  METOJOB
MBITILJICHHS yeJloBeKa €CTEeCTBEHHBIM obpazoMm
BKJIIOYAKOTCS HHIYKIIUS H JeJIYKIHs, 0000IIeHue u
KOHKpEeTH3allus, aHalllu3 H CHHTe3, KiIacCHu(HKAIIUI H
cUcTeMarTrHus3alus, aoOcTparupoBaHue M aHAJIOTHS.
OO0BEeKTH MareMaTHYeCKUX YMO3aKJIIOYEeHUI, IIpaBiUia
150.4 KOHCTPYHPOBaHUS pacKpbIBAIOT MEXaHH3M
JIOTHYECKHUX ITOCTPOEHHH, CIIOCOOCTBYIOT BhIpaboOTKe
yMeHus popMyIHNpoBaTh, OOOCHOBBIBATH U JIOKA3LIBATH
CYKJIEHHUsI, TEeM CcaMbIM pa3BUBAIOT JIOTUYECKOE
MbIlIUIeHue. Beaymias pojib IIpHHAJIeKUT MaTeMaTHKe
1 B QOPMHUPOBAHUH AJINOPUTMUYECKOII KOMIIOHEHTHI



MBIIIUIEHHUS W BOCHHMTAHHUU YMEHHH JelicTBOBaTh IIO
3a1laHHbIM aJIropuTMaM, COBEPIIEHCTBOBATH
U3BeCTHBIE M KOHCTPYUpPOBAThL HOBBIE. B 1mponecce
peHIeHus1 3aJ1a4 — OCHOBOM y4eOHON JesTeJIbHOCTHU Ha
ypoKax MareMaTMKH ——  Ppa3BHUBAIOTCS  TaKkKe
TBOpYECKas UIIPUKIIAJHAs] CTOPOHBI MbIIIJICHUS.

O0ydyeHHe MaTreMaTHke JaéT BO3MOIKHOCTL pa3BHBATh
y  oOydaromuxXcs  TOYHYH,  pallMOHAJIBHYIH0 U
HHG(pOPMATHBHYIO pedb, YMeHHe oTOuparh Hauboliee
ITOIXOIIIHE SI3LIKOBBLIE, CUMBOJIHYECKHE, I'pahuaecKue
cpejicTBa JJI BhIpaKeHUs CYKICHUN U HarJISIITHOTO UX
IIpeJACTABICHHUSL.

HeoOxoauMBEIM  KOMIIOHEHTOM OOINEil KyJIbTYphl B
COBPEMEHHOM TOJIKOBAHHHU SBJISACTCS OOIEe 3HAKOMCTBO
C MEeTO[aMu ITO3HAHUS JNENUCTBUTEIIBHOCTH,
IIpe/CTaBJICHUE O INpEeAMETE U METOoJJaX MAaTEeMAaTHKH, HUX
OTJIMUUI OT METOJIOB JIPYT'HX €CTECTBEHHBLIX U
I'YMaHUTAPHBIX HayK, 00 0COOEHHOCTAX IIPHUMEHEHHS
MAaTEMAaTHKHU JUJIS PEIIEHUS HAYYHBIX H IIPUKJIAIHBIX
3aga4. TakuM oOpazoM, mMareMarudeckoe oOpa3oBaHHE
BHOCUT CBOH BKJIaJ B (hopMupoBaHHE OOIIEH KYJIbTYPhI
YeJIoBeKa.

Hzyuenue MaTeMaTUKH TaKKe CITOCOOCTBYET
3CTETHYSCKOMY BOCHHUTAHHIO YEJIOBEKA, ITOHUMAaHUIO
KpacoThl M H3AIIECTBA MAaTEMaTHUYECKHUX PaCCYKICHUII,
BOCIIPUSITUIO TI'€OMETPUUYECKHX (opM, YCBOECHHUIO HJIEU
CUMMETPHH.

HET 11 OCOBEHHOCTH M3YUYEHIA YUEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KIIACCBI

I[IpuopurerHpiMu  1eJIAMH OOYYEHMSI MaTEMaTHKE B

5—9 kmaccax SBJISIOTCS: ¢dopMHpOBaHIe IeHTPalIbHBIX
MareMaTH4YecKHX IMTOHATHII (4YHCiI0, BelH4YHHA, TeoMeTpHYeckKas
(urypa, nepemeHHasl, BeposATHOCTL, (PYHKLHA), oDecleuHBalOMIHX
IIpeeMCTBeHHOCTh H MepCcreKTHBHOCTH MaTeMaTH4YecKoro
oOpa3zoBaHNA oOOydYalOImIUXcsA; IIOJIBEJIeHHE OOydJaromuxcsa Ha
JIOCTYITHOM JUII HHX YPOBHE K OCO3HaHHIO B3aHMOCBSA3H
MaTeMaTHKH H OKPYIKalollero Mupa, IIOHHMaHHe MaTeMaTHKHI Kak
JacTH oOmeil KYJIBTYPBI yejoBevecTBa; pasBHTHE
HHTe/IeKTyalbHBIX H TBOpYeCKHX crocobHocTell oOydaromuxcs,



IIO3HAaBaTelIbHOH  AKTHBHOCTH,  HCCIeN0BaTelIbCKHX  YMeHHIH,
KPUTHYHOCTH MBINIJIeHH, HHTepeca K H3y4eHHI0 MaTeMaTHKI,

6 popMHpOBaHIEe (hyHKIIHOHATILHOM MaTeMaTH4YeCKOoil
rpaMOTHOCTH: YMeHHA pacrnosHaBaTh IIpOsBIIEHHA
MaTeMaTH4YecKHX IIOHATHII, OOBEKTOB H 3aKOHOMEDHOCTEI B
pealbHBIX JKHU3HEHHBIX CHTyallHAX H IIPH H3YYEHHH JIPYrHux
yueOHBIX  [peJIMeTOB, [POSBJIEHIS  3aBHCHMOCTEH  H
3aKOHOMEPHOCTE, (POPMYJIHPOBAaTh HX Ha A3bIKE MaTeMaTHKH
H co3JaBaTh MareMaTHYeCKHe MOJEH, IIPHMEHSITh OCBOCHHBIH
MareMaTHYeCKHH arrapar UL pelleHHs — IIpaKTHKO-
OpPHEHTHPOBAaHHBIX 3aJla4d, HHTIEpIpeTHpOBaTh H OILIEHHUBATh
II0JIyY€HHBIE PEe3YIbTaThl.

OcHOBHBIE THHHH COJEp:KaHHsA Kypca MaTeMarHKH B 5—9

K1accax: «Yucia H BREIYHCIEHHA», «ANredpa» («AnredbpandeckHe

BBIpaKeHHA», « YpaBHEeHHA H HepaBeHCTBa»), « DyHKIUH»,
«I'eomerpus» («l'eomerpuyeckHe QHIYPBI H HX CBOHCTBa»,
«II3MepeHHereoMeTpHYeCKIX BeJINYHH»), «BepoATHOCTE H

CTAaTHCTHKa». JlaHHBIe JIMHHH pa3sBHBAlOTCH IIapalllelbHO, Kaxk1asd B

COOTBETCTBHIC COOCTBEHHOII JIOTHKOII, OHAKO He He3aBHCHMO OJHa
OT ApPYToIll, a BTeCHOM KOHTaKTe H B3aumoJelcTBHH. KpoMme sTorO,

HX 00beHHsAeTIOTHYeCKasd COCTaBIfAOIas, TpalHIHOHHO
npHcymas MaTeMaTHKeH IPOHH3BIBAIONIas BCce MaTeMaTHUeCcKUe
KYPCHI H coflepkKaTelbHbleTHHHH. ChopMynIHpoOBaHHOE B
degepalbHOM rocyjapcTBeHHOM oOpa3zoBaTelIbHOM CcTaHIapTe
OCHOBHOTI'0 00IIero odpasoBaHna TpeboBaHHe «yMeTh OIIePHPOBATH
MIOHATHAMH: OIlpejelleHHe, aKkCHOMa, TeopeMa, JoKa3aTellbCTBO;
yMeHHe paclo3HaBaTh HCTHHHEIE H JTOKHBIeBBICKA3bIBaHHA,
NPHBOAHUTE IIPHMepPEl H KOHTPIPHMEpPBI, CTPOUTBBBICKA3BIBaHHA H
OTpHUIIAHUSA BBICKA3BIBAHHIII» OTHOCHTCA KO BCeMKypcaM, a
dGopMHpOBaHHe JIOTHYEeCKHX YMEHHII paclpejenseTcsa IIOBCeM
rozaM obydeHHs Ha YPOBHe OCHOBHOIO o0Imero obpa3zoBaHHA.
CopgepxkaHlle oOpa3oBaHHsA, COOTBETCTBYIONIee IIpeJMeTHEIM
pesynbeTaraM ocBoeHHd IIpuMmepHOIl padbouel IporpaMMEl,
paclpeJenéHHBIM IO TojJaM o00y4YeHHs, CTPYKTYPHPOBAHO TaKHM
obpa3zoM, 4TOOEI KO BCeM OCHOBHBIM, IPHHIHIIHAILHEIM BOIIpOCaM
oOydalomiHecs odpalmaillck HeOJHOKPAaTHO, YTOORI OBJIajeHue
MaTeMaTHY9eCKHMH IMOHATHAMH H HaBBEIKAMH OCYIIeCTBIIAIOCH
HociefoBaTelIbHO H IIOCTyIIaTelbHO, C COONI0geHneM IpHHITHIIA
NpeeMCTBEHHOCTH, a HOBhIe 3HAHHS BKIIIOYANICE B OOINYIO CHCTEMY
MaTeMaTHYeCKHXIIpeJCcTaBIeHHIl 00 y4aloNIHXC s, pacIIHpssd I
yriyonas e€, odpa3ys NpodHble MHOXKECTBEHHBIE CBS3M.

MECTO VYEBHOI'O IIPEJIMETA «MATEMATIIKA» B VYYEBHOM
IITAHE

B COOTBETCTEBHII C den epajlbHbIM rocyaapCcTBEHHEIM



oOpasoBaTelbHBIM CTAaHIAapTOM OCHOBHOIO o0Oliero odpa3oBaHHA
MaTeMaTHKasgBlIgeTca 00A3aTeILHBIM IIpeIMeTOM Ha JaHHOM YPOBHe
obpaszoBanusg. B 5—9 kmaccax y4deOHBIN mnpenmeT «MaTeMaTHKa»
TPaAHIHOHHO H3y4aeTcsd B paMKax cleJYIOIHX Y4eOHBIX KYPCOB! B
5—6 Kinaccax — Kypca «Marematuka», B 7—9 Kilaccax — KYypCcOB
«Anrebpa»  (BKmodas  dJIeMeHTHl  CTAaTHCTHKH H  TeOopHH
BepogTHOCTell) U «I'eomeTpusa». Hacrosdmen nporpaMMoil BBOAHTCH
caMOCTOATeNbHBIH YyUeOHBII Kypc «BeposTHOCTL H CTAaTHCTHKA».

Hactoamenn nporpaMMoll IpejycMaTpHBaeTcsd BblieleHHe B
y4eOHOM ILTaHe Ha H3y4YeHHe MaTeMaTHKH B 5—6 Kiaccax 5
y4eOHBIX JacOB B HeJelll0 B TeYeHHe Ka)K10ro roja od0ydenus, B 7—9
K1accaX 6 y4eOHBIX 4YacoB B Helelll0 B TedeHHe KaxKI0ro rojaa
o0vueHHsa,Bcero 952 yueOHBIX 4aca.

TemaTHueckoe IIIaHHpPOBaHIe y4eOHBIX KYpPCOB 51
peKoMeHyeMoe paclipejlelleHle y4eOHOIO BpeMeHH AJIA H3y4YeHHd
OTJEeJIbHBIX TeM, IpelJIoKeHHble B HAacToAleH IIporpaMme, Halo
paccMaTpHBaThb KakK  IIpHMepHBle  OpPHEeHTHPHl B  [IOMOIIb
COCTAaBUTEII0 aBTOPCKOH padodell IporpaMMbl H IIpexKie BCero
Y4HTea10. ABTOp padoyeH NOporpaMMmbl BIpaBe YBEIHYHTL HIIH
YMEHBIINTh MIpeIoKeHHoe YHCI0 Y4eOHBIX 4acoB Ha TeMY, YTOOLI
YIIIyOHTBCS B TeMaTHKY, Oollee 3allHTepeCOBABIIYID YYEHHKOB, HIIH
HalpaBHTE YCHIIMA Ha IIpeojdolleHHe 3aTpyJHeHHi. JlomycTtnmo
TakkKe JOKallbHOe IlepepaclpejielleHHe H NepecTaHOBKa 2IeMeHTOB
coJepXKaHHA BHYTPH JaHHOTO Kiacca. KolmuecTBO IIpoBepOYHBIX
paboT (TeMaTH4YeCKHH H HTOTOBBIH KOHTPOJIL KayecTBa YCBOeEHHS
y4yeOHOTO MaTepHana) H HX THII (caMOCTOSATelIbHbEIe H KOHTPOIbLHEIE
paboTHl, TeCTEI) OCTAIOTCA Ha YCMOTpeHHe yuuTend. TakkKe y4HTelb
BIIpaBe YBEIHYHTE HIH YMEeHBOINTh UYHCIO Y4YeOHBIX Yacos,
oTBeA€HHBIX B IIpumepHon padouel nporpaMmMe Ha o0oOmIeHHe,
IIOBTOpeHHe, CHCTeMaTH3allHI0 3HaHHII o0yuaromuxcsH.
EaMHCTBeHHBIM, HO IPHHIHIHAIBHO Ba)KHEIM KpHUTepHeM, ABIsgeTCs
JOCTHXKeHIle pe3ylIbTaToB O0Oy4YeHNd, YKa3aHHBIX B HacToAIleH
IIporpamMmMe.

ILTAHHPYEMBIE PE3VIbTATBI OCBOEHHA
YUEBHOI'O IIPEIMETA «MATEMATHEKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3ZOBAHHA

OcBoeHHe Y‘-IE.‘GHGI"D IIpeaMeTa «MaTemMaTHKa» JOIKHO
oDecrmeuynBaTh JOCTHKEHHe Ha YpOBHE OCHOBHOTO o0OIIero
05]} d30BaHIA CIeVIIHX  JHYHOCTHBIX, MeTallpelMEeTHBIX H
IIpeIMeTHBIX DGPEBOBETEHLHLIX PE3VIIETATOR!

JITYHOCTHBIE PE3YJIBTATEI



JIngHOCTHEIE Pe3yIILTATEI OCBOEHHA IIpOrpaMMBbI y‘iEGHDI'D
npeamMeTa «MaTeMaTHKa» XapaKTepHU3yHKTCH:

HanIIGTH‘-IE‘ﬂI{ 0€ BOCIIITAHIE!

IIposBJlIeHHeM HHTepeca K MPOIIIOMY H HacToANleMYy POCCHIICKOH
MareMaTHKH, I[eHHOCTHBIM OTHOIIEHHeM K JOCTIDKEHHAM
POCCHIICKMX MaTeMaTHKOB M POCCHICKOHI MaTeMaTH4YeCcKOH
IIKOJIBI, K HCIIOJIB30BAHHIO 3THX JIOCTIDKEHHII B JIPYIrUX HayKax H
IIpHKIAJHBIXChepax.

Tpmaﬂcz{oe I TYXOBHO-HPABCTBCHHOE BOCIIITAHIIC.

TOTOBHOCTBI0 K BELIIOIIHEHHIO 00s3aHHOCTell Tpa)KJaHHHa H
peajlm3aliliil ero IIpaB, IIpeJcTaBJIeHHEM O MaTeMaTHYeCKHX
OCHOBaxX (YHKIIHOHHPOBAHHA pa3/IHYHBIX CTPYKIYp, SBICHHII,
[IpoHeayp rpaxJaHCKoro odumecrBa (BbIOOpPBI, OIPOCHEl U 1p.);
TOTOBHOCTBIO K OOCYIKIEHHIO THYECKHX IIpOo0JIEeM. CBA3AaHHBIX C
IIpaKTHIECKHM IIpHMeHeHHeM JOCTHKeHHII HayKH, OCO3HaHIeM
BaXHOCTH MOPAlIBHO-3THYECKHUX IIPHHIIHMIIOB B JeSTEIBHOCTH
YUEHOT 0.

TpyaoBoe BOCHITAHIE:

YCT&HDBKDﬁ Ha daKTHBHOE YYHacTHEe B pPemeHHuHn NIpaKTHYeCKHX
3a/lay MaTeMaTH4deCcKoll HallpaBIeHHOCTH, OCO3HaHHEM BaXHOCTH
MaTeMaTHYCCKOT' O Dﬁpﬂ?(}BaHHﬂ Ha NpOTAKEHHH BCceHl KH3HH 4
VCIIETH ol Hthi)E CCHOHAJIBHOIL AeATeIIBHOCTH n pPasBUTHEM
HEDﬁXD,[[I[MBIX }’ME‘HIIﬁ; OCO3HAHHEIM BLIEGPDM I IIoCTpoeHHEM
HH,[[HBHI.[YBHLHDI‘:[ TpaeKTOpHH DGP&ZGB&HHH H AKII3HeHHBIX IIII4HOEB C
Y‘léTDM JIHYHBIX HHTEPECOB I 00IIecTBeHHBIX HOT’pEﬁHOCTEﬁ.

JCTETHYECKOE BOCIHITAHIIE;

CIIOCOOHOCTELIO K IMOIMHOHAITIEHOMY H AICTETHHECKOMY
BOCIIpPHATHHY MATCMATHYECKITX o0Be KTOB., 3ala+v, pEIl[EHIIﬁ,
paCC}’JK,I{ETHIIﬁ; YMECHHEO BHICTH MATEMATHYECKIIC
SAKOHOMCPHOCTH B HCKYCCTBC.

HEHHCICTH HayIHOT'O TTO3HaHIIA:

DpIIEHT&HIIEﬁ B ACATCIIPHOCTH HAa COBPCMCHHVIO CHCTEMY HAY -
HEIX HpB,HCT&BHEHI—Lﬁ 00 OCHOBHEIX 3aKOHOMEPHOCTAX pPasBUTHA HE-
JIOBCKA, IITPHPO LI DﬁH.[E-‘CTBEI.., IIOHHMaHHEM MaTeMaTHYeCKOH Ha-
YEKH KakK C¢)prl YyeJ10BedYeCcKOil AeATEIBHOCTH, 5TalltobB ee PAasBHTHA
H 3HAYHNMOCTH LI Pa3BHTHA ITHBHIH3AITHIL, OBJIdJICHHCM A3BIKOM
MaTeMaTHKH H MaTeMaTH4YecKOll K}’.]'[E-Typ(}ﬁ Kak cpeJiIcCTBOM TIO3HAa-
HITA MIPa; OBIalICHICM HpDCTEfI.[HIII‘vﬂI HaBbIKaMIH HCCIIEOBaATCIb-
CKOI JAesSTeJILHOCTH.

du3nueckoe BoCHHTaHNE, (OPMHPOBAHHE KYIBTYPHI 3/I0POBhA H 3MOIIHO-
HAThHOTO OMATOIONYYIIS:



TOTOBHOCTBIO IIPHUMEHITh MaTeMaTHIecKHe 3HaHHI B HHTepecax
CBOETO 3/10POBbS, BeJleHHS 3[0POBOTO 00pa3a KH3HU (30poBoe -
TaHHe, cOaTaHCHPOBAHHBII peXHM 3aHATHI M OTABIXa, perylspHasd
(pr3HuecKkas aKTHBHOCTB); c(hopMHpPOBaHHOCTBIK HaBhIKa pedIieK-
CHII, IIpH3HAHIEM CBOEIo I[paBa Ha ONIHOKY H TaKOI'o e IIpaBa
JIPYyToro 4ejoBeKa.

JKOIO0rHYecKoe BOCIIHTAHME:

OopHeHTaIiell Ha IIpHIMeHeH e MaTeMaTHIeCKUX 3HAHUIT 11 pe-
mIeHHs 3a71a4 B 00JacTH COXPAHHOCTH OKpyiKalomiell cpesl, II1aHH-
pOBaHNIS ITOCTYIIKOB M OMEHKH HX BO3MOJMKHBIX IOCJIEICTBHIL IS
OKpYyzKarolllell cpeJbl; 0CO3HAaHHeM II00ankHOIO XapakTepa JKOJIO-
THYeCKHX IpobieM M IIyTell HX pelleHHs.

J4HOCTHEIE PE3YIIBTATEL, ﬂﬁE‘CHE"{IIEﬂIDIl[HE dJallTAITHIO DGY‘IHID]I[ETUCH K I3~
MCHAIOITIIMCA YCJIOBILAM CGIHIEJ]LHDﬁ I Hp]IpD,[[HOﬁ CpEanl.

TOTOBHOCTBIO K JeliCTBHAM B yCIOBHAX HeolpeaenéHHOCTH, IO-
BEIMIEHHIO YPOBHA CBOell KOMIIETeHTHOCTH dYepe3 MNpaKTHUECKYIO
eATeIbHOCTh, B TOM YIHCJle YMeHIle YUHTECA ¥ APYTHX TI0Jel, IpH-
oOpeTaTh B COBMECTHOII [JeATeIFHOCTH HOBBIe 3HAHUSMA, HABBIKH U
KOMIIeTeHIINI H3 ONBITa APYTHX;

HeOoOXO0AHMOCTEIO B (OPMHPOBAHHH HOBBIX 3HAHHII, B TOM YHCIIe
dbopMyIHpoBaTh HAEH, MOHATHA, THOOTe3bl 00 O0BeKTaxX H fABIe-
HHAX, B TOM 4YHCIIe paHee He H3BEeCTHEIX, OCO3HABaTh Ae(HIINTHI
COOCTBEHHBIX 3HAHUII I KOMIeTeHTHOCTell, IJ1aHHPOBaThL CBOE pas-
BHTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAllHIO, BOCHIPUHH-
MaTh CTPECCOBYIO CHTYAIlHIO KAaK BBIZOB, TPEOVIOIIHIT KOHTPMED,
KOpPpPEeKTHpPOBATh IIPHHHMAaEMBbIE pellleHUs 1 JeHCcTBIA, (hOopMYIIH-
poBaTh U OIEHHBATh PHUCKH U IIOCIEACTBHSA, (DOPMHPOBATH OIIBIT.

METAIIPEAMETHGIE PE3VJIBTATEI

MertanpeameTHble pe3yiIbTaThl OCBOEHHA IIporpamMMbl ydeOHOTO
npeamera «MaremaTHka» XapakTepU3VIOTCA OBIIaJleHHeM yHugep-
CATbHBIMU HOZHABAMETbHBIMU deticmeuamu, VHUBEPCANLH bIMU
KOMMYHUKAMUGHBIMU Oelicmeuamiu U VHUGEPCANbHbIMU  pezy-
JAAMUBHBIMI OelCINEUAMIL

1) VHueepcanvHvie mnozHasamensHsie oOelicmeus obechediga- wom
gopmupoegariie 0Oa3068bIX KOZHUMUBHLIX Hpoyeccog 06YVYaAI0- UfUXCA
(oceoeHlie Memoooe HOZHAHUA OKPYAHCAIOWez0 Mupd, npu- MeHeHlle
NO2UHECKUX, UCCNe008AMENbCKUX — Onepayuil, vMexuil padomams ¢
uH popmaneil).

bazoBele m0rHYECKIE ,[[E‘fICTBHHZ

6 BBIABIIATE H XaPaKTEPH30BaAThE CYIMIECTBEHHBIE TIDH3HAKH MaTema-
THYUYECKITX Dﬁ'BEKTDB, HDHS[TIIﬁ., OTHOIIIeH I MEAIY IMMOHATHAMIIL,



t(hopMmyupoBaTh onpelie/IeHHs IIOHSITHI; YCTaHaB/JINBaTh CyIlle-
CTBEHHBIH NpPH3HAK KilaccH(pUKaHH, OCHOBAHHA 1111 0000meHHs
H CpaBHEHHS, KPUTEPHUH POBOIHMOTO aHAIN3a;

6 BOCIIPHHHUMATL, (DOpPMYIIHPOBAaThL H IIpe0odpa30BBIBATE CYKICHI:
YTBepJHUTelIbHEIe I oTpHIaTelbHble, eJHHIYHBIe, YacTHble H 00-
nrie; yCcIoOBHBIE;

6 BLISABIIATL MaTeMaTHUeCKHe 3aKOHOMepPHOCTH, B3aHMOCBS3H H IPO-
THBOpe4YHd B paKTax, JaHHBIX, HAOIIOJIEHHIX H YTBEPHKIIEHHIAX;
peiaratb KpUTEpPHH JUIS BBISABIEHHUSA 3aKOHOMEPHOCTEI H HIPO-
THBOPEIIIT;

6 ZellaTh BEIBOALI C HCIIONIL30BaHIEeM 3aKOHOB JIOIHKH, e IYKTHBHEIX
H UHAYVKTHBHBIX YMO3aKJI4YeHHIl, YMO3aKIKYeHHII 110 aHAIIOTHH;

6 pa3bupaThs JoKa3aTelbCcTBAa MareMaTHYeCcKHX YTBep:KJIeHHH (Ips-
MBIe H OT IPOTHBHOIO), IPOBOJAUTE CAMOCTOATEIBLHO HeCIOKHEIe
J0Ka3aTelIbcTBA MaTemaTHuecKHX (akToB, BBICTpaHBaThL apry-
MeHTAlHIO, NPUBOAUTEL IIpHMepLl H KOHTPIpHMepHl; 000CHOBEI-
BaTb COOCTBEHHBIe pacCyiKIeHH,

6 BRIOHpaAThL CcIIoc0o0 pemreHHs Y4eOHONI 3ajJauH (CpaBHHBATL He-
CKOJILKO BapHaHTOB pellleHHs, BEIOHpaTh HaundojIee MoAX0MANHil
C YU4€TOM CaMOCTOSTeIbHO BBIJeJIeHHBIX KpHTepHeB).

bazoBrie HC CIET0BATCIBCRHE ,I[EI"ICTBI[HZ

6 HCIIOJIBE30BATh BOIPOCH! KaK HCCiIeJ0BaTelbCKHII HHCTPYMEHT II0-
3HaHUA, (QOPMYIHPOBAaTh BONPOCH, (PUKCHpPYIOIINE IIPOTHBOpEe-
4yHe, IpodileMy, caMOCTOATEeNLHO YCTAHABIINBATE HCKOMOE H JaH-
HOe, (POpMHpPOBATH I'HIIOTE3Yy, aprYMeHTHPOBATh CBOK IIO3HIHIO,
MHEeHHE;

6 TIPOBOJAUTE II0 CAMOCTOATEIBHO COCTABIeHHOMY IIJIaHY HecIIOoXK-

HBIIl SKCOepHMeHT, HeOONBIIOE HcclIeJoBaHHe M0 YCTaHOBIEHHIO

ocoOeHHOCTeHl MaTeMaTH4YeCcKoro oOBeKTa, 3aBHCHMOCTelH o00BheK-

TOB MexkIy codoil;

6 caMocCToATeNnbHO (GopMynHpoBaTk 0000MeHHsS U BBIBOJALI IO pe-
3yIbTaTaM MPOBeAEHHOTO HaObOmIoJeHHs, HcclleJOoBaHHA, OIeHH-
BaTh JOCTOBEPHOCTH ITOJIYYeHHBIX pe3ylIbTaToB, BEIBOJOB 1 006006-
MNIeHHII;

6 IPOTHO3HPOBATE BO3MOJKHOE pa3BHTHe Ipollecca, a TaKKe BbI-
JBUTATh MPeAIoIoKeHHs 0 ero pa3sBHTHH B HOBBIX YCIIOBHUAX.

Pabota ¢ me(OpManIell:

6 BBISBIATL HEJOCTATOYHOCTH U H30BITOYHOCTE HHOpMAaNHH, JaH-
HBIX, HEOOXOANMBIX /I pelleHHA 3ajJaqH;

6 BHIONpAaTh, aHAIH3IPOBaTh, CHCTeMaTH3HPOBAaTh H HHTIepIpeTH-
poBaTh HHpOpPMaANUIO Pa3IHYHBEIX BHIOB U (opM IpeicTaBIeHU;

6 BEIOHpaTh (GopMy IpejcTaBleHHs HHGOpPMAIHH H HIIICTPHPO-
BaTh pelllaeMble 3ajJa4dH cXeMaMH, AHarpaMMaMH, HHOI TrpadgH-



KOH H HX KOMOHHAIIHAMH,
6 OIleHHBATh HAJEKHOCTHL HHGMOpPMAIHH II0 KpUTepHAM, Hpeiio-
JKEeHHBIM y4HTelneM HIH chOopMyIHPOBAHHBIM CaMOCTOSTEILHO.

2) VhugepcanivHble KOMMYHUKAMUSHBIE Oeliceua ofechedi-edom
chopMUPOBAHHOCIN L COYUATBHBIX HABLIKOB OOVUAN UINXCA.

OOmeHie:

6 BOCIIPHHUMATh H (GOpPMYIHPOBATh CYXKAEHHS B COOTBETCTBHH C
YCIOBHAMH H IelAMI oONIeHHs; SICHO, TOYHO, TPAaMOTHO BEIpa-
JKaTh CBOKO TOYKY 3peHHSI B YCTHBIX H IMHChMEHHBIX TeKCTax, Jla-
BaTh IIOACHEHHS II0 X0y pelleHHUsA 3ajJadyl, KOMMEeHTHPOBATh
MOJIY4YeHHBIII pe3ylIbTar;

6 B X0Jle oOCyK/IeHHs 3a/laBaTh BOIIPOCHI 110 CyIIecTBY obcykae-
MOIl TeMBI, IIpoOIeMBbl, pelltaeMoii 3ajiadui, BEICKa3bIBaTh HIIEH,
HalleJIEHHbIE Ha [IOHCK PEIIEHI; COIOCTABIISATE CBOH CYKIECHIS
C CYXKJeHHSAMH JIpyTrHX yY4acTHHKOB Jualnora, oOHapy;KHBaTh pa3-
JIMYHE U CXOJICTBO MO3HUITHIL; B KOppeKTHoI hopMe (hopMyITHpO-
BaTh pa3HOTIJIacH4, CBOH BO3payKeHH,

6 IIpeICTABIATE pe3ybTaThbl pelleHHd 3ajayll, dKclIepuMeHTa, HC-
cle/I0BaHHA, IIPOEKTa; CaMOCTOATeIbHO BEIOHpaTh opMaT BEICTY-
IJIeHNS ¢ YI8TOM 3aj1a4 [Ipe3eHTallll 1 ocobeHHOCTell ay IHTOPHH.

CoTpy/IHIYECTBO:

6 IIOHIMATh H HCIIOJIB30BaTh IIPEeHMYIIeCcTBA KOMaHIHOMI H HHIH-
BHIYaJIbHOI paOoOThl IIPH pPEelIeHHH Y4eOHBIX MaTeMaTHUECKHX
3ajla4; IPHHHMATE Ilellb COBMEeCTHOH [JedTelbHOCTH, IUIaHHPO-
BaTh OpraHHU3aIlllI0 COBMecTHOIl paboTHl, pacupegensaTs BHILI pa-
00T, JoroBapuBaThCs, 00CYKIaTh Ipoliecc H pe3ynsTaT padoThl;
0000MmMAaTE MHEHHA HEeCKONBKIX TI0Jell;

6 yHacTBOBaTh B IPYHIOBEIX (hopMax padoTEl (0OcyxkaeHA, 0OMeH
MHEHHSIMH, MO3TOBEIe MITYPMBI H Jp.); BEINOIHATE CBOI YacTh
paboTEl H KOOPAUHHPOBATL CBOH JeHCTBHA C APYTHMH 4HileHaMH
KOMaHJIBI; OIleHHBATh KauyecTBO CBOEro BKIajla B OOMINIl NPOIYKT
mo KpHTepHAM, cPOopMYyIHPOBAHHBIM Yy4YacTHHKAMH B3aHMoJeil-
CTBHUA.

3) Vhueepcanvivie  pezynamuseHsie  Oelicmeua  obechequgaiomn
Gopmupoeariie cMbiCI08bIX VCMAHOBOK U HCUSHEHHBIX HABBIKOE TUHHOCNIIL.

CaMoopraHi3aiis:

6 CaMOCTOATeIbHO COCTaBIAThL IIIaH, alTOPHTM pelleHHs 3ajadl
(ILTH ero 9acTk), BEIOHPATE cCHOCO0 pelleHUs ¢ YYETOM HMEIOIHX-
Cs1 peCypcOB H COOCTBeHHEIX BO3MOMKHOCTell, apryMeHTHPOBATE U
KOppeKTHPOBATL BAapHAHTHLl pelleHHIl ¢ y4ETOM HOBOII HH(OpMa-
I

CaMOKOHTpPOIIb:



6 BlageTk crocobaMi caMOIPOBepKH, CaMOKOHTpOJA lIpolecca H
pe3ylIbTaTa pelieHns MaTeMaTH4YecKOoil 3a/1a4l;

6 MIpeIBHIeTh TPYIHOCTH, KOTOpPBIe MOTYT BO3ZHHKHYTH IIPH pelle-
HHI 3a7a4H, BHOCHTL KOPPEKTHBELI B [eATelLHOCTL HAa OCHOBE
HOBBIX 00CTOATeNLCTB, HallJeHHBIX OMHOOK, BBIABIEHHBIX TPYI-
HOCTeI;

6 OLleHHBATE COOTBeTCTBUE pe3ylbTaTa NeATeILHOCTH IIO0CTaBIIeH-
HOM I[€JIH H YCJIOBHSIM, OOBSICHITE IIPHYHHBI JIOCTHKEHHS HIH
HeJOCTHKeHHUs IIellll, HAaXOAUThE OHOKY, JaBaTh OLIeHKY IIPHOO-
PETEHHOMY OIIBITY.

ITPEAMETHBIE PE3VJIBTATEL

IlpeameTHBIE pe3ylIbTaThl OocBoeHHs IIpuMepHoll padoueil mpo-
rpaMMbl 10 MaTeMaTHKe IIpeJCTaBlIeHBl 10 rojfaM oOy4YeHHS B cle-
AYIOMHUX pasfgelaX IporpaMMBl B paMKax OTHelIbHBIX KYPCOB: B 5—
6 Ki1accaX — Kypca «MaremMaTHKa», B 7—9 Ki1accax — KYpCOB
«Asredpay, «l eoMeTpHsI», «BeposSTHOCTB H CTATHCTHKA».

PaszBurite normveckux npejcTaBIeHHIl H HABBIKOB JIOTHYECKOTO
MBIIIIEHHS OCYIIECTBILEeTCS Ha MPOTSKeHHH BceX JIeT oOy4eHHs B
OCHOBHOH IIKOJI€ B paMKaxX BCeX Ha3BaHHBIX KYPCOB.
Ilpeanonaraercs, 4YTo BBITYCKHHK OCHOBHOII IIKOJIBI CMOJXKeT
CTPOHTH  BBICKA3bl- BaHHSA H  OTPHIIAHHA  BbICKa3blBaHHH,
paciio3HaBaTh HCTHHHBIE H JIOJKHBIE BBICKa3bIBAHHS, IIPHBOIHTH
IIPpHMEPBI H KOHTPIIPUMEPBHI, OBIajlieeT HOHATHSAMH: OIIpelielIeHHe,
aKcHoMa, Teopema, JoKasza- TeJlbCcTBO — H Hay4dHTCH
HCII0JIb30BaTh HX IPH BBIIOIHEHHH y4eO- HbIX H BHey4YeOHBIX
3aj1ad.

PABOYAA NIPOIPAMMA YUELHOI'O KYPCA
«MATEMATHEKA». 5-6 KIACCBHI

IMEJIH IBVHEHIA VUAEBHOI'O KYPCA

ITpopHTeTHBEIMH LleIAMH OOy4YeHHs MaTeMaTHKe B 5—6 Kilaccax
SIBIISIFOTCH:

6 IIpoJoKeHe (OpMHPOBAHHA OCHOBHBIX MaTeMaTHYeCKHX IIOHA-
THH (4HCI0, BeIHYHHA, TeoMeTpHuecKas Qurypa), obecrieduBar-
IIHX DpeeMCTBeHHOCTh H NepCNeKTHBHOCTE MareMaTHieCcKoTro 00-
pa3oBaHUA 00yYaIOMHNXCS,

6 pas’sBHTHEe HHTeIeKTyallbHLIX H TBOPYECKHX CIIOCODHOCTeIl 00y-
Halonuxcs, IO3HaBaTelIbHOH aKTHBHOCTH, HCCIIeJoBaTelbCKHX
YMeHHII, HHTepeca K H3y4eHHI0 MaTeMaTHKH;

6 IIOJBEJICHHE OOyYarONINXCI Ha HOCTYIHOM [UIS HHX YPOBHE K
OCO3HAaHHIO B3aHMOCBA3H MaTeMAaTHKI H OKPYIKaOIIero MHpPa;

6 (hopMHpoBaHHe (YHKIHOHAIBHOH MaTeMaTHUYeCKOH IpaMOTHO-
CTH: YMEHIS pacllo3HaBaTh MaTeMaTH4YeCKHEe 00BEKTEI B peajlb-



HBIX ARH3HCHHDBIX CHTYallHHaX, IIPHMCHITE OCBOCHHLBIC YMCHIIA
A pemeHnda TPaKTHKO-0PHEHTHPOBAHHBIX 3a/lav, HHTEpIIpeTH-
POBATE IMOIYUCHHBIC PE3VIILTATHI H OLICHHBATL HX Ha COOTBCT-
CTBIHCE HpaKTEItIBCKDﬁ CHTVYaIIII.

OcHOBHEIE THHHH cOJep:KaHHA Kypca MaTeMaTHKH B 5—6 KJac-
cax — apHMeTHYecKad H reoMeTpH4YecKas, KOTOpble pa3sBHBAIOTCA
mmapajnjaenbHO, KaxJasd B COOTBETCTBHH € COOCTBeHHOH IJIOIHKOIM,
OIHAKO, He He3aBHCHMO OJIHA OT JpPYyroH, a B TeCHOM KOHTakTe H
B3anMoJeiicTBHH. Takike B Kypce IPOHCXOJIHT 3HAKOMCTBO C 3Je-
MeHTaMH alredpsl H ONHCATelIbHOH CTAaTHCTHKH.

IT3yyeHne apH(@MeTHYECKOIr0o MaTepHala Ha4dHHaeTCsd CO CHCTe-
MaTH3allHH M pa3sBHTHA 3HAHUI 0 HaTypalbHBIX 4YHCIaX, IIOIYy-
YeHHBIX B HadalbHOI mkoie. IIpu 3ToMmM coBepHmieHCTBOBaHIE BEI-
YHCIHTE/IbHOH TeXHHUKH H (QopMHpOBaHHEe HOBBIX TeOpeTHYeCKHX
3HAHHII co4eTaeTcsd C pasBHTHEM BBIYHCIHTEILHOH KYILTYPHI, B
YacTHOCTH ¢ 0Oy4YeHHeM IIpOCTeHIIHM IpHéMaM INPHKHIKH H OLeH-
KH pe3ylIbTaTOB BBIYHCIeHHIH. I13ydeHHe HAaTypalbHBIX YHCEI IIpPO-
JoKaeTcd B 6 Kiacce 3HAKOMCTBOM C HadalbHBIMH IOHATHAMH
TEOPHH IeJIHMOCTH.

JIpyroii KpyIrHEII OJIOK B coZlepKaHHH apHPMeTHYecKOH THHHH —
yTo ApobdH. Havamo H3ydyeHHs OOBIKHOBEHHBIX H JeCATHYHBIX IpPO-
Oell oTHeceHO K 5 Kjlaccy. 2TO HepBBII 7Tall B OCBOEHHH Jpodell,
KOrJa IPOHCXOAHT 3HAKOMCTBO C OCHOBHBIMH HJesMH, IOHATHAMH
TeMbl. IIpH 3ToM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0Oell B IOJIIHOM
00BEMe IpeAlIecTBYeT H3YUeHHIO JecATHYHEIX Ipobell, 4To 1ejIeco-
00pasHO ¢ TOYKH 3peHHs JIOTHKH H3JI0KeHHS YHCIOBOH JIHHHH,
Korja IpaBHiIa JeHCTBHII ¢ JeCATHYHBIMH JPOOAMHI MOKHO 000CHO-
BaTh YyXe H3BeCTHBIMH allOpPHTMaMH BBIIIOJIHEeHHs IelCTBHI C
OOBIKHOBEHHBIMH IpOOAMH. 3HaKOMCTBO C JeCATHYHBIMH JIpoOAMH
pacmIHpHT BO3MOXKHOCTH I IIOHHMaHHA o00ydalomHMHCSA IIpH-
KIaJHOTO IIpHMeHeHHs HOBOII 3alHCH IIPH H3Y4YeHHH JAPYTHX IIpeJ-
MEeTOB H IpPH IpakTHYeCKOM HCIOJIb30BaHHH. K 6 Kilaccy oTHecéH
BTOPOII 2Tall B H3y4YeHHH ApoOeil, rjge IPOHCXOJAHT COBEpPIIeHCTBO-
BaHHe HaBBIKOB CpaBHeHHs I IpeoOpa3zoBaHHsA Jpobeil, ocBoeHHe
HOBBIX BEIYHCIHTEILHBIX AJITOPHTMOB, OTTaYHBaHHe TEeXHHKH BEI-
YHCIeHHil, B TOM 4YHCIe 3HAa4YeHHI BBIpa’KeHHIl, coJepiKallluX H
OOBIKHOBEHHBIE, I JeCATHYHBIEe ApoOH, YCTaHOBIEeHHE CBA3ell MeXK-
Ay HIIMH, paccCMOTpeHHe IIpHEMOB pellleHNs 3aaa4d Ha gpoon. B Ha-
gane 6 Kjacca IIPOHCXOJUT 3HAKOMCTBO C IOHATHEM IIPOIeHTA.

OcoOeHHOCTRIO H3YHeHNA MOIOXKHTeNbHEIX H OTPHIIATEIbLHEIX YH-
cel ABJIfAETCH TO, YTO OHH TaK:Ke MOI'YT pacCMaTpHBAaThbCA B HECKOIIb-
Ko sranoB. B 6 Kinacce B Haualle H3y4eHHA TeMbl «IlomoXKHTelIbHEBIE
H OoTpHIlaTelIbHBIe YHCJIa» BElJelnsercda moarema «llenksle uHcaa», B
paMKaX KOTOpOI 3HAKOMCTBO C OTpHIATeIbLHBIMH YHCIAaMH H Jell-



CTBHAMH C IIOJOKHTEeIbHBIMH H OTPHIATEeIbHBIMH YHCIaMH IIPOHC-
XOJHT Ha OCHOBeE cojlepKaTellbHOTO Moaxojaa. DTo Mo3BoJgeT Ha J0-
CTYIHOM YpOBHEe MO3HAKOMHTE ydalllHXcs IIPaKTHYEeCKH CO BCeMH
OCHOBHBIMH MOHATHAMH Te€MBI, B TOM 4HCJe H ¢ IIpaBIJIaMH 3HAKOB
IIpH BBIIOIIHEHHH apH@MeTHUeCKHX JAeilcTBHil. II3yueHue pauuo-
HAJIbHBIX 4YHceJ Ha 3TOM He 3aKOH4YHTCHA, a OyleT IPOJOIKeHO B
Kypce anredpsl 7 Kjlacca, 4TO CTAHeT CIeJYIOIIHM IIPOXOI0M BCexX
IIPHHIUIHAIBHBIX BOIIPOCOB, TeM CaMbIM pasjelleHHe TPpyIHOCTell
oOlleryaeT BoCHpHATHe MaTepHalla, a paclpeelleHHe BO BpeMeHH
CcrocoOCTBYeT IPOYHOCTH IpHOOpeTaeMblX HAaBLIKOB.

ITpn obydyeHHH pelleHHIO TEKCTOBBIX 3ajad B 5—6 Kilaccax Hc-
MONBL3YIOTCA apH(pMeTHUecKHe TPHEMBI pelreHHsa. TeKcToOBEIe
3a/la4ll, pemniaeMsle IPH oTpabOTKe BBHIYHCIIHTEeNIbHBIX HABBEIKOB BS5—
6 KlaccaX, paccMaTpHBalTCd 3ajadH CIeIYVIOMIHX BHIOB: 3a1a4H
Ha JBHKeHNe, Ha YacTH, Ha IIOKYNKH, Ha paboTy H IIpoH3-
BOJHTEILHOCTh, Ha IIPOLEHTHI, Ha OTHOLIeHHs H nponopuuH. Kpo-
Me Toro, oOydaromuecs 3HAKOMATCHA C NpHEMaMH pelleHHs 3ajad
nmepeGopoM BO3MOXKHBIX BapHaHTOB, ydarcs paborarbk ¢ HHpoOpMa-
nuell, NpeacraBileHHol B GopMe TaOIHIl HIH JAHArpaMM.

B IIpumepHoil padbodeH ImporpamMme npeaycMoTpeHo opMHpoBa-
HHe IIpoleJeBTHYECKHX anredpandeckHx IpejcTaBileHHH. BykBa
KaK CHMBOJI HEKOTOPOI'O YHCJIAa B 3aBHCHMOCTH OT MaTreMaTH4YeCKoro
KOHTeKCTa BBOAHTCA ITOCTelleHHO. byKBeHHas CHMBOIHKA IMIHPOKO
HCIIONb3yeTCs IIpesKie Bcero Ui 3alHcH OOIHX YTBep:KIeHHH H
IIpeaIoKeHHuil, GopMyil, B YaCTHOCTH I BBIYHCIIEHHS I'eOMeTpH-
YeCcKHX BelIHYHH, B KayecTBe «3aMeCTHTeIId» YHCIIA.

B kypce «MareMaTHKH» 5—6 KIacCOB IIpejcTaBlIeHa HarlsjgHas
reOMETpHs, HAalpaBJIEeHHas Ha pa3sBUTHE 00pa3sHOI'0 MBINUIEHHS,
IIPOCTPAHCTBEHHOI' 0 BOOOpa)KeHH:A, H300pa3uTeNbHBIX YMEHHII. DTO
BasKHBIIL 3Tall B H3Y4Y€HHN I'€OMETPHH, KOTOPBII OCYIIECTBISETCH
Ha HaIJISAHO-IIPAaKTHIECKOM YPOBHE, OIIHpaeTCs Ha HariIHO-00-
pasHoe MBIIIIeHHe oOy4aromuxcsa. bonemas ponbk OTBOJHTCS IIpak-
THYECKOH HIeATeNbHOCTH, OIBITY, KCIEepPHMEeHTY, MOJAeIHpPOBAHHIO.
Obyuaromuecs 3HAKOMATCA ¢ TeoMeTpHUYeCKHMH QHIypaMH Ha IUIO-
CKOCTH H B IIPOCTPAHCTBE, € HX IIPOCTEHINNMH KOH(QHUI'Y palisIMH,
y4darcs H300pa)kaTe HX Ha HEIHHOBAHHOI H KIeT4daToil Oymare,
paccMaTpHBarOT HX IPOCTEIIINe cBolicTBa. B 1porecce n3ydeHns
HarIsaaHOIl reoMeTpPHH 3HAaHHsA, IOoJIy4YeHHBIe 00yJYalomUMHCA B Ha-
JaJIbHOH IIIKOJI€, CHCTEMaTH3HPYIOTCA U pacIIHPsIIOTCH.

MECTO YYEBHOI O KYPCA B YYEBHOM IINTAHE

CornacHo ydeOHOMY ILIaHYy B 5—6 KllaccaxX H3ydaeTcs HHTeTrpH-
poBaHHBII IIpeaMeT « MaTeMaTHKa», KOTOPBII BKJIIOUaeT apupme-
THYECKHIT MaTepHall H HaTrJISITHYI T'€OMETPIIO, a TaKkKe IIPOoIlelieB-
THYECKHE CBEJISHHUS 13 aJreOphl, 3IeMeHThI JIOTHKH U Havajla OIlH-



care/IbHOHI CTaTHUCTHUKI.

VY4eOHBIN TUIAaH Ha U3Y4YeHIe MaTeMaTHKH B 5—6 KilaccaX OoTBO-
JUT He MeHee 5 yueOHBIX HacOB B HeJlelII0 B TeUeHHe KaKIoro roja
00yuenns, Bcero He MeHee 340 y4yeOHBIX 4acCOB.

COJEPXAHIIE VUEEHOI'O KVPCA (IIO TOJIAM OBYYEHIILA)
5 K1acc

Hamypansneie unucia u Hy1e

HartypansHoe uyncio. Pag HartypanbHBIX uncen. Yucmo 0. I3o0-
OpakeHHe HaTypallbHBIX YHCe]l TOYKaMH Ha KOOpAHHATHOI (YHCIO-
BOIH) IPSIMOH.

IlosunuoHnHad cHcTeMa cUHclIeHHs. PHMcKasgs Hymepals Kak
IIpHMep HeMO3HIHOHHOH CHCTeMEBl cUHclIeHHdA. JJecATHYHas CHCTe-
Ma CUHCIICHHA.

CpaBHeHHe HaTypalIbHBIX YIICell, CpaBHeHHe HAaTYpalbHBIX HHCel
c HynéM. CrocoObl cpaBHeHHA. OKpyrileHHe HaTypallbHBIX YHCel.

CroKeHHe HaTypalbHBIX YHCEeNI; CBOICTBO HYJS IIPH CIIOKeHHH.
Briuntanne kKak JelicTBHe, oOpaTHOe CIIOKeHHIO. YMHOMKeHHe Ha-
TypallbHBIX 4YHCeNl; CBOICTBAa HYId H eJHHHILI IPH YMHOMKeHHH.
Jenenune Kak JelictBue, oOpaTHoe YMHOKeHHIO. KOMIIOHeHTH! jieH-
CTBHII, CBA3b MexAy HuUMH. IIpoBepka pesynbTaTa apudgmerndec-
Koro peiictBHs. IlepeMmecTHTenbHOe H covyeTaTellbHOe CBOICTBA
(3aKOHBI) CIIOJKeHHs H YMHOMKeHHs, paclipele/lHTe/IbHOe CBOHCTBO
(3aK0OH) YMHOJKEHH.

Hcronp3oBadue OYKB Ui 0003HAUeHHSI HEH3BECTHOI'O KOMIIO-
HEHTAa H 3alllMCH CBOICTB apH(pMeTHUIECKHX JISHCTBHIIL.

Jemirean 1 KpaTHBIE 4liclia, pa3jloKeHHe Ha MHoxuTemi. IIpo-
CThIE U cocTaBHbIE uncia. IIpm3uakn geanMocTi Ha 2, 5, 10, 3, 9.
JlelleHHe ¢ OCTAaTKOM.

CreneHp ¢ HaTypaJbHBIM IIOKa3zaTelleM. 3allliCh Yiiciia B BHIE
CYMMBI pa3psHbIX CllaraeMbIX.

YucioBoe BbIpaxKeHHe. BeIUHCIIeHHe 3HAYeHIHIT YHCIOBBIX BbI-
pa;KeHHIil; [MOPsSIOK BBIIIOJHEHH JieiicTBHil. Mcitonk30BaHue IIpH
BBIYICIIEHISIX IIE€pPeMECTHTEIbHOIO I COUETATEIIbHOI'0 CBOMICTB
(3aKOHOB) CIOKeHHA H YMHOMKeHHs, paclpelelNTeILHOI0 CBOIICTBa
YMHOKEHHA.

Apoou

ITpencraBneHne o ApodH Kak criocode 3allCH 4YacTH BelINYHHBL.
O0BIKHOBeHHEIe Opodu. ITpaBIIEHEIE H HellpaBHILHEIEe ApodH. CMe-
maHHas ApoOk; IpejcTaBleHHe cMelllaHHOH ApoOH B BHIe Hellpa-
BHIBLHOI ApoOH M BEIJeNeHHe 1e10il 9acTH YHCIa H3 HellpaBHIBHOH
Jpobu. I3obpaxenne npodell ToUKaMH Ha YHCIOBOH mpamoH. Oc-
HOBHOE CBOHCTRBO Jpodn. CokpamieHue gpobdeii. IIpusenenue apodu
K HOBOMY 3HaMmeHaTenr. CpaBHeHHe Ipobeil.



CrosxeHHe H BeIHHTaHHUe qpobel. YMHOXKeHHe H JlelleHHe JIpodeil;
B3aUMHO-00OpaTHBIe Apobu. HaxoxkIeHHe YacTH LeJIoro H [elloro mo
ero 4JacTi.

Jecarnunas 3anuck gpodeil. IIpencraBnenne gecaATHYHON ApodH
B BHJe OOBIKHOBeHHOII. I1300pakeHne HecATHYHBIX JApo0dell ToOUKa-
MH Ha 4HCIO0BOH IpAMOH. CpaBHeHHe JeCATHYHLIX Jpodeil.

ApudMeTHUYeCcKHe JAelICTBHA ¢ JeCATHYHBIMH JApo6aMH. OKpyrie-
HHe JecATHYHLIX Jpooeil.

Peuienue mexcmoésix 3a0au

PemmeHne TeKCTOBBIX 3ajia4u apHpMeTHIECKHUM criocodbom. Penie-
HIIE JIOrHYecKHX 3ajad. Permenue 3ajiau nepebopoM BceX BO3MOK-
HBIX BapHaHTOB. lcnoiap3oBaHHe IIpH pellleHHH 3ajad Tadiami u
CXEM.

Pentenne 3ajad, colcpaallllx 3aBHCHMOCTH, CBA3BIBAIOIIIIIC BEC-
JIMYIIHEBI. CKOPOCTEL, BPEMA, PACCTOAHIIC, IIC€HA, KOJIHNYCCIBO, CTOIH-
MOCTBH. EJIHHHIIEI H3MEPCHIA. MaCCHI, DﬁLéMa, HOEHBI, PaCCTOAHILA.
BpeMeHH., CKOpPOCTI. CBA3b MeX Oy edHHHITaMH H3MepeHHHA KayKI0il
BEJIHMYITHDBI.

PenieHiie OCHOBHEIX 3a/lad Ha ,I[pDﬁI{.

anﬂCTaBHEHHE JaHHBIX B BHJe TaOIHIl, CTOIOYATEIX JAHATpaMM.

Haznaonaa zeomempusn

Harnsaaele 1pejicTaBiIeHHS O (GHUIypax Ha IUIOCKOCTH: TOYKa,
mpsaMasi, OTPe30oK, JIyd, YIoJl, JJOMaHasd, MHOT'OYI'OJIbHHK, OKPY#-
HOCTBb, Kpyr. Yroa. Ilpsamoii, ocTphlil, TYHOHl H pa3BEPHYTHIH
YIJIBL.

JIinHa oTpe3ka, MeTpHUeCKHe €JIHHHIIbI JUINHBL. J[IHHa J1oMa-
HOIl, IepHMeTp MHOTIOYToOJIbHHKA. II3MepeHne H IIocTpoeHHe VITIOB
C HOMOILIBKY TpaHCcIOpTHpA.

Harnsaaele npejcraBiaeHusS o (pUTypax Ha IVIOCKOCTH: MHOIO-
YIOJIBHHK; HMPSAMOYIOJIBHHK, KBaJpaT; TPEYIOJIbHHK, O PaBEHCTBE
buryp.

H300paxenue ¢puryp, B TOM 4IciIe Ha KiIeTuaroil Oymare. Ilo-
CTpoeHHe KoH(pHUTrypaluii 13 yacTeil npsaMoil, OKpYy»KHOCTH Ha He-
JTHHOBAHHOII H KjIeT4aToH dOymare. llcnions3oBaHHe CBOICTB CTOPOH
U YIJIOB IPAMOYIOJIBHHKA, KBalpara.

ITnontaas IpAMOYTOIBHHKA I MHOTOYTOIIBHHKOB, COCTaBIIeHHBIX
U3 MNPSMOYTOJIBHHUKOB, B TOM 4YHcle (uUryp, H300paKEHHBIX Ha
KiIeTdatoii Oymare. EAHHHUITBI H3MEPEHHS [LIOIIA .

HarnsagHele npeJcTaBlIeHNs O NPOCTPpaHCTBeHHBIX (pUTypaxX: Ops-
MOYTOIBHBIN IapalllelenHnesn, Ky0, MHororpaHHukf. ITzobpaxe-
HHe IPOoCTeHNINX MHOTOorpaHHHKOB. Pa3BépTku kyba H Iapanieie-
nunena. Co3zgaHne Mojeseill MHOTOTpaHHHKOB (13 Oymari, IIpoBO-
JIOKH, IIJIacTHINHA U JIp.).

O06BéM IpAMOYTOIBHOIO Iapalllenennnena, Kyba. EqUHHNOE! H3-



MepeHHs 00béMa.

6 Kracc

HamypaisHsie uucaa

ApudmeTHnyeckne AefiCTBHA C MHOIO3HAa4YHBIMH HaTypallbHBIMH
gpciiaMi. YHcIOBBle BBIpaKeHHs, NOPSJ0K JAelCTBHIL, HCIIOJIL30-
BaHHe CKOOOK. llcmonp30BaHHe OPH BEIYHCIEHHAX IlepeMecTHTeNlb-
HOTO U COYeTaTeIbHOI'0 CBOHCTB CIOKEeHHS H YMHOKEeHH:A, pacipe-
JeIHTEeNBHOI0 CBOIICTBA yMHOKeHHS. OKpyrieHHe HaTypalbHBIX
qucell.

J_-[E!JIEITEJIH I KpaTHBIC YHC]IA. HaHOOIBIITHIT DGHIHﬂ JAEIIHTEIIbL H
HanMeHbIIee olllee KpaTHOeE. ,HEIEPII\iOCT‘L CYMMEI H IIPOH3BEIEeHIIA.
J_—[EJIEHIIE C OCTATKOM.

Apoou

OOBIKHOBeHHadA ApoObL, OCHOBHOE CBOICTBO JApoOH, COKpallleHHe
Jpobeii. CpaBHeHHe H yIopsAJo4YHBaHUe Apodell. Pemenne 3ajgaud Ha
HaxXoJKJIeHHe JacTH OT LeJI0ro H 1elloro mo ero d9acTti. J[podHoe uuc-
710 Kak pe3ynsTarT geneHud. IlpencraBieHne JecATHYHOH ApodOH B
BHJle OOBIKHOBEHHOII ApoOH H BO3MOKHOCTE IIpeJcTaBlIeHHs OOBIK-
HOBEHHOII ApoOH B BHJe AecCATHYHOI. /lecATHYHEIe JpoOH H MeTpH-
yeckas cHcTeMa Mep. ApHMeTH4ecKle JeillCTBHI H YICIOBBIE BEI-
pakeHHs C OOBIKHOBEHHBIMH H JAeCATHYHBIMH JAPOOAMH.

OtHomeHne. /[eeHne B JaHHOM OoTHolleHHH. MacmTa0, nmpomop-
mus. IIpuMeHenne nponopnui IIpH penIeHuH 3ajad9.

ITonsaTne mpoueHTa. BeiuncnaeHne OpoleHTa OT BeIHYHHEI H Be-
ANYHHBl IO €€ IpoleHTy. BeIpaxkeHHe MIPOLEHTOB AeCATHYHBIMH
Apob6saMu. PemeHne 3agad Ha IOpoUeHTHI. BhIpaxkeHHe OTHONIEHHA
BeIHYHH B IIpPOIleHTax.

HonoxncumensHole U ompuyameTbHsie UHCTA

ITonokuTenbHBIE H OTpHLIaTeNbLHEIe yHcna. [lenkle uncna. Moayne
qHciia, reoMeTpHYecKass HHTepIIpeTalisd Moayis dmcia. Hzobpa-
JKeHHE YHcell Ha KOOpAHHATHOI IpsaMoil. HHcIIoBbBIE IIPOMEKY TKH.

CpaBHeHue uHcel. ApupMeTHIeCcKHe IeIliCTBHS C IIOJIOKHUTEIb-
HBIMH H OTpHIIATEIBHBIMI YHCIaMH.

[IpssmoyrosibHas cucTeMa KOOpJIHHAT Ha iuiocKkocTH. KoopiiHa-
TBI TOYKH Ha IUIOCKOCTH, abcnucca H opauHarta. IlocTpoeHune Touek
" QUrYyp Ha KOOPJAHHATHOI IUIOCKOCTH.

byxeennvie 6b1paXceHun

IIpimeHeHHe OYKB JUIsl 3alllCH MaTeMaTH4YeCKUX BbIpakKeHHIH U
npeanoxxeHuili. CoiicTBa apH(@MeTHYeCKHX JeHCTBHH. ByKBeHHEIe
BEIpajKeHHA H YHCIOBLIe MOJACTAHOBKH. byKkBeHHELIe paBeHCTBa, Ha-
XOXKJeHHe HeH3BeCTHOro KoMmoHeHTa. MopMynsl; GOpMYIIEI IIepH-
MeTpa M IUTOMIAa i NpsIMOYToJIbHHKA, KBaJpaTa, 00bE€Ma Itapauie-



JICIIHIIE 1A H K}-’ﬁa .

Peutenue mexcmoésix 3aoau

PenieHne TeKCTOBBIX 3ajia4d apidgMeTHiecKHM crtocobom. Pere-
HIE JJOrH4ecKux 3ajad. Permenue 3ajiau nepedopoM BceX BO3MOK-
HBIX BapHaHTOB.

Penrenune zazad, cojuepskaniinx 3aBHCHMOCTH, CBS3BIBAIOIIHX Be-
JIMYHHBI. CKOPOCTBh, BpeMs, paccTOsHHE, IleHa, KOJIHYECTBO,
CTOHMOCTE; IPOH3BOIUTEIBHOCTE, BpeMs, 00BEM paboThl. EANHHIIED
H3- MEpPEeHMS: MAacchl, CTOHMOCTH, pacCTOSHHSA, BpPeMeEHH,
ckopoct. CBfA3b MEXKIAY EIHHHIIAMH H3MEpeHHS KaimIoil
BEJIMYHHBI.

PemieHne 3aja4, CBA3aHHEIX C OTHONIEHHIEM, IIPONOPHIHOHAIBHO-
CTBIO BeIHYHNH, MPOIleHTaMH; pelleHHe OCHOBHBIX 3ajad Ha ApoOH
H IPOLEeHTHI.

OneHka I IIpHKHIKA, OKpYyTJICHHE pe3yibTara.

CocrapieHue OyKBEeHHBIX BbIpaKeHHII IT0 YCJIOBHEO 3aJ1adH.

IIpencTaBneHNne JaHHEIX ¢ IOMOINEBIO TadINN u guarpamMm. CToaod-
JaThele JUATPaMMEI: UTeHHe I IMOCTpoeHHe. UTeHHe KPYTOBHIX JAHa-
rpaMM.

Haznaonaa zeomempun

HarmsiiHble OpeJicTaBileHHS o (GUIrypaxX Ha IUIOCKOCTH: TOYKa,
[IpsaMasi, OTPE30K, JIyd, YIoJjl, JJoMaHas, MHOIOYI'OJIbHHK, YeThIPEX-
YVIOJIBHHK, TPEYI'OJIBHHK, OKPYIXHOCTDB, KPYyT.

BranmMHoe pacrojiokKeHHe JIBYX IIpAMbIX Ha IUTOCKOCTH, IIapall-
JIeJIbHBIE MIpsSMBbIe, MEPIICHIHKYIISIpHBIE IIpsaMblie. [13MepeHHne pac-
CTOSHHI: MEXJIY IABYMS TOUKaMH, OT TOYKH 10 IIPAMOI; JIHHA
Mapuipyra Ha KBaJpaTHOI CeTKe.

I13mepeHHe U IOCTpPOeHNe YITIOB C IOMOIILIO TpaHcopTHupa. Bu-
OBl TPeYTOJIBHHKOB: OCTPOYTONBHBIHN, IPAMOYTOIBHEI, TYIIOYTONb-
HBII; paBHOOEIpPEHHBIH, pPaBHOCTOPOHHHII. YeThIpEXYTr OJIBHHK,
HIpHUMEPBLI YEeTBIPEXYTOIBHUKOB. I[IpsSMOYTOJIBHHK, KBajpaT: HC-
IOJIb30BaHHE CBOIICTB CTOPOH, VIJIOB, JiiiaroHaseii. I3o0paxeHue
reoMeTpH4ecKHX (GHI'Yp Ha HeJIHHOBAHHOH Oymare ¢ HCIOJIB30BaHH -
eM LHPKYIsd, ITHHeIKH, YrolbHIKa, TpaHclopTHpa. ITocTpoeHus Ha
KiIeTuarToii Oymare.

Ilepumerp MHOroyrojabHHUKA. [ToHSTHE TUTOINAHN (QUTYPBI; €11 -
HHIIBI H3MepeHus wioma . [Ipudmkénnoe H3MepeHHe IUTONa I
(huryp, B TOM UHCIIe Ha KBajpaTHOIl ceTKe. [IpudninkéHHOoe H3Me-
peHHe JUIHHBI OKPYKHOCTH, IUIOIadH Kpyra.

CuMMeTpHS: LIEHTpalibHasa, OceBas MU 3epKajlbHasi CHMMETPHIH.
ITocTpoenne cHMMeTPHUHBIX QUIYD.

Harnaguele mnpejacTaBlIeHHs O IPOCTPAaHCTBEHHBIX (UTypax:
napajelenumnen, Kyo, OpuiMa, OHpaMiia, KOHYC, OUIHHIp, OIap
u cdepa. I1z00pakeHne NpOCTpaHCTBeHHBIX QHIYp. IIpuMepsl pas-



BEPTOK MHOIOIPAHHHKOB, MUINHApPA U KoHyca. Co3zaHHe Mozeneil
MpoCTPAaHCTBEHHBIX GHTYyp (M3 OyMard, NPOBOJIOKH, IUIacTHIHHA
H Ip.).

TlouaTne od0béMa; eIHHUIIBI H3MepeHHI 00béMa. OOBEM IIPAMO-
YTOJIBHOT O TIapajuieselninejia, Kyoa.

INTAHHPYEMBIE  IIPEJMETHBIE = PE3VJIbTATBI =~ OCBOEHILA
[TPEIMEPHOII PABOYEN ITPOI'PAMMEI KVYPCA (IIO T'OOAM
OBYYEHIILA)

OcBoeHnune yuyeObHoro kypca « MaremaTHka» B 5—6 Kiaccax OCHOB-
HOII IIKOJBI JOJIKHO oDecliedlBaTh JOCTHKeHHe ClIeJyIOIHX IIpel-
MeTHEIX 00pa3oBaTeIbHBIX pe3ylbTaToB:

5 KJacc

Juena u 6s1UUCTeHUA

6 IToHNMaTeE M NpPaBIILHO YIOTPeOIATH TepMHHELI, CBA3aHHBIE C
HaTypadbHBIMH 4YHCJIaMH, OOBIKHOBEHHBIMH H [AeCATHYHBIMH
ApoOaAMH.

6 CpaBHHBaTh H YIOPANOYHBATE HATypalbHbBIe YHCIA, CPaBHHUBATh
B IPOCTEHINNX cIy4asiX OOBIKHOBeHHEBIe P00, JJecATHYHEIe APOO .

6 COOTHOCHTH TOYKY Ha KOOPJAHHATHOMN (YHCIIOBOH) IIPAMOIL C COOT-
BeTCTBYIOIIHUM el 4HCIIOM H H300pakaTh HaTypalbHBIe 4YHCIA
TOYKaMH Ha KOOPAHHATHOH (YHCIOBOI) IpAMOIL.

6 BLIITOIHATE apH(MeTHUeCKHe JeHCTBHS ¢ HAaTypallbHBIMH 4YHCIIa-
MH, ¢ OOBIKHOBEHHBIMH APOOSMH B IIPOCTEINIINX CIIyUasaX.

6 BBITOJIHATE IIPOBEPKY, IMIPUKHIKY pel3yJIbTara BEIUHCISHIHIT.

6 OKPYTIIATE HaTypalbHBLIe YHCIIa.

Peienue mexcmoesix 3a0au

6 PemraTe TeKCcTOBBIe 3aJadH apHMeTHYeCKHM CIIOCOOOM H C IIO-
MOMIBIO0 OPTraHH30BaAHHOIO KOHEYHOTO ITepedopa BCceX BO3IMOKHEBIX
BapHaHTOB.

6 Pemnrate 3ajiaui, coaepikamiie 3aBHCHMOCTH, CBS3BIBAIOIINE Be-
JIMYNHBI: CKOPOCTh, BpEMS, PACCTOSHIIE; I[€HA, KOJIHYECTBO, CTO-
HMOCTB.

6 Ilcrionb30BaTh KpaTKHe 3alllHCH, CXeMBl, TaOIHIBl, 0003HaYeHHs]
IpH pellleHHH 3ajad.

6 IloTb30BaThCAd OCHOBHBIMH eIHHIIAMH H3MepeHHs: eHEl, MacChl;
paccTodgHUA, BpeMeHIl, CKOPOCTH; BeIpakaTh OJHI e JHHHILI Belll-
YJHHEI Yepe3 JIpYyIrHeE.

6 II3BnexkaTh, aHalH3HpPOBaTh, OLEHHBaTh HHGOpMaUUIO, IIpel-
CTaBJIeHHVIO B TabmuIle, Ha cTond9aToOH AHarpaMme, HHTeplpe-
THpPOBAThL IIpelcTaBleHHBIe JaHHBIe, HCIIOIL30BAThH JaHHBIEe IIPH
pellleHNH 3ajad.

Hazcnaonaa zeomempuan



6 llomp3oBaThCcd TeoMeTPHYECKHMH MOHATHAMH: TO4YKa, IpaMadfd,
OTpe30K, Iy4, YroJ, MHOTOYTOJIBHHK, OKPYKHOCTh, KPYT.

6 IIpHBOAUTE NMPHMEPHl 00BEKTOB OKPYIKAIOMEero MHpa, HMEIMHX
(hopMy H3y4eHHBIX reoMeTpHYECKHX (QHIYP.

6 Ilcnonb30BaTh TEPMHHOIIOTHIO, CBI3aHHYIO € YyIJIaMH: BeplIIHHA
CTOpPOHA; C MHOTOYIOJIBHHKaMH: yroj, BepliHHa, cTOpOHa, JqHa-
roHallb;, C OKPYKHOCTBIO! pajuyc, AHaMeTp, LeHTp.

6 II300paxkaTe H3y4deHHBIe TeoMeTpHYecKHe (HTYpPBl Ha HeIHHO-
BaHHOII 1 KiIeT4aToll OyMare ¢ IIOMOIILI0O IHPKYISA H JIHHEIKH.

6 HaxoqUTe AIHHBEI OTPe3KOB HeNoCpeICTBEeHHLIM H3MepeHHeM C
NOMOMIBIO THHEHKH, CTPOUTE OTPe3KH 3aJaHHOI JIIHHBI, CTPOUTH
OKpPYKHOCTE 3aJaHHOI'O pajiyca.

6 Ilcriob30BaTh CBOICTBA CTOPOH H YIJIOB IPsSMOYTOJIBHHKA, KBa-
aparta Ui HX HOCTPOeHH s, BBIUUCIIeHHS TJION[alH U HepuMeTpa.

6 BEMIHCIISTh [IEpUMETP U IUIONIA/b KBaJgpaTa, IIpAIMOYIOJIbHIKA,
(huryp, cocTraBJICHHBIX U3 HIPAMOYIOJIBHHKOB, B TOM 4HcIIe (hu-
ryp. n3o00pakéHHBIX Ha KileT4yaToil Oymare.

6 IToIp30BaThCS OCHOBHBIMH MeTpHYeCKHMH eJIHHHIIaMH H3Mepe-
HHS JUIHHBI, IUIOIIAII; BhIpaskaTh OJ[HH € IHHHITbI BEIIHYIHBI Ye-
pe3 apyrue.

6 PacmmozHaBaTh Napaiienernnne]], Ky0, HCIoNb30BaTh TePMHHOIIO-
IIIO: BEpIIIMHA, peOpo rpaHb, H3MepeHHI; HaX0AUTh H3MepeHHI
apauielernie ja, Kyoa.

6 Beruncigars 00bEM Ky0a, mapasiiieerrine ia 1o 3a/laHHbIM H3Me-
peHHSIM, IT0JIB30BaThHC €IHHHIIAMH H3MepeHHsS o0bhéMa.

6 PemraTh HeclloJKHEBIe 3ajadll Ha H3MepeHHe TeoMeTpHYecKHX Be-
AUYHH B NpakTHYeCcKHX CHTYyallIaX.

6 Ki1acc

Jucna u 6b1vUCTICHUA

6 3HaTh U MMOHHUMAThL TepPMHUHBI, CBA3aHHBIE C Pa3IHYHLIMI BHIaMH
guces 1 criocobaMil HX 3allCH, TepeXoJUTh (ecIl 3TO BO3MOKHO)
OT OJTHOI (pOPMBI 3aIllCcH YHCciIa K JIPYyToil.

6 CpaBHHBATh I VIOPAZOYHBATHL Iellble 4HCIIa, OOBIKHOBEHHEBIE H
JecATHYHBIE Apo0H, cpaBHHBATHL YHCJIA OJHOTO H pa3HbLIX 3HAKOB.

6 BBITOIHATE, covueTas YCTHbIe H IMIChbMeHHbIe IPHEMBI, apH(pMe-
THYecKHe JAeHcTBHA ¢ HaTypalbHBIMH H NelbIMH YHCIaMH, OOBIK-
HOBEHHBIMH H JeCATHYHBIMH JIPOOSIMH, ITOIOKUTEIbHBIMH I OT-
pHIIaTeJIbHBIMH YHCJIaMH.

6 BEIIHCIATh 3HAUEHHS YHCIOBBIX BBIPaKeHHIl, BBIIIOIHATE IIPH-
KIJIKY H OIIEHKY pe3ylbTaTa BBITHCISeHHI ; BEIIIOIHATE IIpeodpa-
30BaHHS YHCJI0OBBIX BbIpaKeHHIl HA OCHOBE CBOICTB apHpMeTH-
YeCKHX JIeHCTBHIIL.

6 COOTHOCHTE TOYKY Ha KOOPJAHUHATHOI TpsAMOIl ¢ COOTBETCTBYIO-



OIHM €H YHCI0OM H PI?UGPR}KHTL HHclIa TOYKaMH Ha KDGP,[[I’IHE.THDI‘&
HpHMDﬁ.) HaXodHTE MOOYIE YHCIIA.

6 COOTHOCHTL TOYKH B IIPSIMOYIOJBHOII cHCTeMe KOOpPAHHAT € KO-
OpAHHATAMH ITOI TOYKH.

6 OKpyrngaTh Iellble 4HcelIa U jiecsTHYHBIe J1podH, HAaXOAHTh MIPH-
OJIHKeHHS 4HCell.

Huciaossle U OYKECHHBIC BBIDAMNCEHUA
6 IloHIMaTk H YyIIOTpeOIsaTh TePMHHBI, CBA3aHHBIE C 3aIlCBLIO CTe-
HeHH 4YHClIa, HAXOAHTh KBajpaT U Ky0 4ducia, BBIUUCIATE 3HAye-
HIHA YHCIOBBIX BBIpaKeHHI, colepiKallHX cTeleHH.
6 Ilonp3zoBaThbcs MpH3HAKaMH [JAelIHMOCTH, pacKilaJbIBaTh HaTy-
palbHBle YHCIIa Ha IIPOCThIe MHOKHITENIN.
6 Ilonb3oBaThECA MacIITad OM, COCTABIATE OIPOMOPIIHI H OTHOIIIeHA.
6 crone30BaTh OYKBEI I 0DO3HAYeHH YHCel IPH 3allHCcH MaTe-
MaTH4YeCcKHX BEIpajkeHHIl, COCTABNIATE OYKBeHHEBIe BRIpaKeHHs 1
(popMyINIEl, HAXOAUTE 3HAaUeHHs OYKBEeHHBIX BBIpaKeHHIl, OCy-
miecTBIAA HeoOXOoHHMBIe IIOACTAHOBKH H IIpeodpa3oBaHIA.
6 HaXxoqUTh HeH3BeCTHBIII KOMIIOHeHT paBeHCTBA.

Peuteriie mexcmoesix 3a0ay

6 PemaTe MHOrOIIAarOBBIe TeKCTOBBIe 3ajaull apHdMeTHUeCKHM
CIIOCODOM.

6 PeniaTe 3ajadi, cBA3aHHBIE C OTHOIIEHHEM, IIPOIOPHHOHAIBHO-
CTBIO BelINYHH, IIpOoleHTaMH; pellaTh TPH OCHOBHEIE 3aja4dl Ha
ApoOH H IPOLEHTEHI.

¢ PemaTe 3agaud, cojeprKalie 3aBHCHMOCTH, CBS3BIBalOlHe Be-
JHYHHEI: CKOPOCTb, BpeMs, paccTosHHe, IleHa, KOIHYeCcTBO, CTO-
HMOCTB; IIPOHU3BOAUTEILHOCTE, BpeMs, 00béMa pabOTEI, HCIIOIL-
3yd apHdMeTHYecKHe MOeiICTBHA, OLEHKY, IPHKIIKY; II0JIb30-
BaThbCA eAMHHIAMH H3MepeHHs COOTBETCTBYIOIIHX BeIHYHH.

6 CoCTaBIATE OYKBeHHEBIEe BBIpa’KeHHs IO YCIOBHIO 3aJadyi.

6 113BekaTh HHQOPMANHIO, IIpeJCcTaBIeHHYIO B TaOIHIIaxX, Ha JIH-
HeHHOII, CTOJI0YAaTOoIl HIH KPYroBOH AHarpaMmax, HHTepIIpeTHpO-
BaTh IIpe/icTaBlIeHHBIe JaHHEBIE; HCIOIL30BaTh JaHHBIE IPH pelle-
HHII 3ajad4.

6 IlpenctaBnaTk HHGOPMALHIO C IIOMOIIBIO TAOIHIl, JTHHEHHOH H
CTONI0O9aToOH JHarpaMM.

Haznaonan zeomempusn

6 IIpHBOANTE NpHMepEl 0OBLEKTOB OKpPYKalollero Mipa, HMeIOMHUX
(popMy H3YHYEeHHBIX FeOMeTpHYeCKHX IUIOCKHX H IPOCTPAHCTBEH-
HEIX (UTYp, IpHMephl PaBHEIX H CHMMETPHYHBIX QHTYP.

6 I1300pa’kaTh ¢ DOMOINBIO IHUPKYIIA, THHEHKH, TpaHCIOPTHpa Ha
HeJINHOBAHHOII 1 KieTdaToll OyMare H3ydeHHEIe IIOCKHe reoMe-
TpHdeckue QHUIypsl H KoHQUIypalHul, cCHMMeTpH4YHEIe (DUTYDEHL



[IpivepHas pabodas mporpaMma



6 Ilonb3oBaThCsA reoMeTpHYeCKHMH HMOHATHAMH: paBeHCTBO (QHIyp,
CHMMeTPH; HCIIOIL30BATE TEPMHHOIOTHIO, CBA3AHHYIO C CHIMMe-
TpHell: 0Ch CHMMETPHH, LeHTPp CHMMeTpHH.

6 HaXoIUTE BeIHYHHEI YIJTIOB H3MepeHHeM C IIOMOIIBLI0 TpaHCIop-
THpa, CTPOHTEL YTIBl 3aJaHHOIl BeIHYHHEI, IIOIL30BAaThCA IIpH
pelleHHH 3ajJad IpaJyCcHOIl Mepoil VITIOB; pacllo3HaBaTh Ha 4dep-
TexXaX OCTPEIl, IPAMOH, pa3BEéPHYTLIH H TYIOH YIIIBL

6 BEMMHCIATE JIHHY JIOMaHOIl, IIepHMeTp MHOTOYTOJIBHHKA, IIONb-
30BaThC €AHHHIIAMH H3MEPEeHN JJINHBL, BbIpaykaTh OJHIH €JH-
HHIIBI H3MEPEHHS JUIMHBI Yepes JpyTrie.

6 HaxoauTh, HCIIONB3Ys UepPTEKHBIE HHCTPYMEHTHI, PACCTOSHIS:
MEXIY OBYMS TOUKaMH, OT TOYKH 0 IIpAMOil, JUIHHY IIYTH Ha
KBaJpaTHOIl CETKe.

6 BpIuncaaTh 1U1001a1b (GUIYP, COCTaBIEHHBIX H3 IIPSIMOYIOJIbHH-
KOB, HCIIOJIB30BaTh pa3OHeHHe Ha [IPSIMOYTOJIBHHKIH, Ha paBHBIE
(purypsl, JocTpalBaHHE 10 IPAMOYTOJIBHHKA; II0JIB30BAaThCA OC-
HOBHBIMH €IHHHIIAMI H3MEpeHHs IUIOIall; BbIpaKaTb OIHH
€JHHHIIBI H3MEPEHHs IIJIOMIAa I Yepes ApyrHe.

6 PacmmosHaBaTh Ha MoJelsiX H H300paKeHHSIX IIpaMHIY, KOHYC,
HIIHHIP, HCIONB30BAaTE TEePMHHOIOTHIO:  BeplInHa, pedpo,
rpaHb, OCHOBaHHe, Pa3sBEépPTKa.

6 I1300pakaTh Ha KIeTd4aToll OyMare IpsAMOYTOJBHEBII Ilapalie-
JeIHIesn.

6 BpraucIisITE 00BEM IIPAMOYIOJIBHOI'O Hapajvleslelineaa, Kyoa,
II0JIb30BAThCSI OCHOBHBIMH €HHHIIaMH H3MepeHHs 00bEMA; BbI-
pakaThb OJIHH €IHHHIIbI H3MEPEHUSI 00bEMa depes JIpyTHeE.

6 PemaThs HeclIOKHEIe 3aJadll Ha HaXoX/JIeHHe reoMeTpHYecKHX Be-
AHYHH B IPaKTHYeCKHX CHTYaIlIaX.



o

TEMATUYECKOE NMJAHWMPOBAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
5 knacc (He mexee 170 u)

Haasanue
pazgena (TeMsl)
Kypca (4Hc/ia0 3acos)

OcHoBHOE cojepxaHHe

OcHOBHBIE BH/BI JAeATEeJLHOCTH 00y4al0ImuXcH

Hatypa/ibHble
yHucaa. JeicrBus
C HaTypaJIbHBIMH
HYHCJIaMH

(43 4)

JecarnuHas cHcTeMa CUHCiIe-
Hus. Psj HaTypalpHBIX UHCEIL
HatypaneHeii pszg. Ymncno 0.
HatypanbHble €HIICIa Ha KOOpP-
JANHATHOII npsamMoii. CpaBHeHIe,
OKpYyTJIeHHe HaTyPalbHBIX dHCe]l.

Apudmerndecke JIeiicTBHA ¢
HaTypalbHBIMH 4ncnaMmi. CBoil-
CTBAa HYIS IpPH CIOKEHHH I
YMHOKEHHI, CBOIICTBA eIHHIIE!
npu ymHoxkeHun. IlepemectH-
TelbHOE H codeTaTrelbHOe CBOII-
CTBa CIOKEHHS M VMHOMKEeHHS,
paclpelleTHTeIbHOE  CBOIICTBO
VYMHOMKEHHS.

JemTen 1 KpaTHEIe 4IIca, pas-
JI0KeHIe YIciia Ha MHOMKIITEeH.
Henenne ¢ octarkoM. Ilpocteie n
cocTaBHHe uncna. [IpusHaku ne-
muMocTH Ha 2. 5, 10, 3, 9.

CTeneHs c HaTypallbHBIM IIOKAa-
3aTeIeM.

YuTaTh, 3aNMCLIBAThL, CpABHUBATh HaTypaIbHbIE HICIA;
npejaJjiaratb M 06CYKAATh CHOCOGLI YIIOPSIOYHBAHILT
HICcell.

H3o6parkaTh KOOPIHHATHYIO NPAMYIO, OTMe®laThb *IIICia
TOYKaMIHI Ha KOOPIIHATHOI IpsMoil, HAXOAUTh KOOPII-
HATBl TOYKII.

HccnesoBaTh cBoiicTBa HaTypalbHOIO psafia, =cen 0 i
1 mpu CIOKeHHH H YMHOKEeHHH.

Hcnosab3osarb NpasMJ/jao OKPYIJICHIIM Halypa/lbHbIX ™HII-
celnl.

BbINOJIHATH apudMeTHYeCKHE AeHCTBHA ¢ HATYPaIbHE -
MH THCIaMH, BBIMHCJAATH 3Ha49eHI YHCIIOBBIX BRIpake-
HIII co ckoOKkaMH 1 Oe3 cKoOOK.

3amMcHIBATB IIPON3BEJeHHE B BHIE CTEIeHH, YHTaTh
CTEeNeHH, MCHO0J/Ib30BaTh TEePMHHOJIOTHIO (OCHOBaHIE,
TOKAa3aTells ), BBIYMKMC/AATh 3HAYEHUs] CcTelleHe .
BBINOJIHATHL NPUKHIKY H OlleHKY 3Ha4eHII HICIIOBBIX
BBIp@KEHIII, MpeAsiaraTh ¥ NPUMEHATHL NPHEMBI Npo-
BE€pPKH BBIHICIICHHIL

Hcnosib3oBaTh NPH BBIYMC/IEHUSAX IepeMecTHTelTbHOe I
coueTaTe/IbHOe CBOIICTBA CIIOMKEHHS I YMHOMKEHHS, pac-
npeenuTeIsHOe CBOICTBO YMHOKEHIIS; () OpMYJIHPOBATh
H NPHUMEHSITh NpaBuJja IIpeoldpa3oBaHIs YHCIOBEIX BH-
pasKeHII Ha OCHOBE CBOIICTB apHdMeTHIecKUX HeHCTBHIL




YicnoBEle BERIPAMKEHIISI; IIOps-
JOK J1eliCTBHIL.

PenteHne TeKCTOBBIX 3ajad Ha
Bce apidmMeTHUecKIe J1elicTBIA,
Ha JIBIDKeHHEe I ITOKYIIKII

Hcciie10BaTh YHCIIOBBIE 3aKOHOMEPHOCTIH, Bbl ABUIaTh H
060CHOBBIBAThL THIIOTEe3b], QOPMYJIHPOBATE 0606IIeHNsA
M BBIBO/IbI TI0 pe3ynbTaTaM IPOBEeIEHHOIO HCCIIeI0Ba .
®opMy/IMpoBaTh oONpeje/IeHUs JeINTeld 1 KpaTHOTo,
HasblBaTh [EHTENH H KpaTHBIE THCIA; pacno3HaBaTh
IpPOCTEIE I COCTABHEIE HHCIIa; POPMY/JIHPOBaTh U IpUMe-
HATH NPH3HAKH JeTHMoOCcTH Ha 2, 3,5, 9, 10: npuMeHATH
AJTOPUTM Da3IOKeHHs HIICTIa Ha IIPOCTBIE MHOMKITEIIH;
HaXOoJHThb OCTATKH OT JeJeHHS H HeIIOIHOe HacTHOe.
PacnosHaBaTh HCTHHHEIE H JIOJKHEBIE BBICKA3BIBAHHI O
HaTypalbHBIX YHCIaX, MIPHBOJHTH NPHUMeEPHI I KOHTP-
IpHMEphl, CTPOMTEH BbICKAsblBaHMsS I OTPHIIAHHS BEI-
CKa3BIBAHHUIT O CBOICTBAX HATYPaIbHBIX WHCET.
KoHcTpyupoBaTs MaTeMaTHYecKHe NpPeJJIOMKEeHHS C IIo-
MOIIBIO CBSI30K <AD», «IUIH», «ECIHH..., TO...».

PemiaTh TeKCTOBBIE 3aJadll apH(MEeTIMecKIM CIIocoBoM,
HMCIO0J1b30BaTh 3aBHCHMMOCTH MEK/IY BelYHHAMH (CKo-
POCTh, BpeMs, paccTOsHIIe; IleHa, KOTHIeCTBO, CTOHMOCTE
1 1p.): aHaJM3HPOBATh I OCMBIC/IMBATH TEeKCT 3aiati,
nepedopMy/IMPOBAaTh YCIOBIe, H3BJIEKATh HEOOXOMIIMEE
JTaHHBIE, YCTaHaBJIMBATh 3aBHCHMOCTH MEKIY BEIIIIMIHA-
MH, CTPOHTB JIOTHYeCKYIO IIeITOUKY pacCykIeHHI.
MopgesmMpoBaTh X0 pellleHHs 3aJaqdl ¢ IOMOIIBIO PI-
CYHKA, CXeMBI, TaOJIHITb.

IIpUBOANTL, paséupaTs, OlleHUBaTh pa3jIYHEIe pellle-
HIS, 3alHCH pellleHIHl TeKCTOBLIX 3ajad.

KpHTHYEeCKH OLeHUBATh IIOIyIeHHEBII pPe3ylbTaT, ocy-
LHIeCTBJATH CaMOKOHTPOTb, IIPOBEPSs OTBET Ha COOTBET-
CTBHeE YCIIOBHIO, HAXOJHUTh ONIMOKIL.

PemaTs 3aavH ¢ IOMOIIEI0 Iepedopa BCceX BO3MOKHBIX
BapHaHTOB.

3HAKOMMTLCS C HCTOPHEH pasBHTHA apH(METHKH




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,}{xca

Harnaanas reo-
merpud. Jlnauu
Ha IVTOCKOCTH
(12 q)

Touka, npsAMas, OTpPe30K, JIy4d.
Jlomanas. IIzmepeHile JIIHHBI
OTpe3Ka, MeTPHYecKIe eIIHHITE]
H3MepeHHs IITHHBEL. OKpYKHOCTE
H KpYyT.

IlpaxTideckas padota «IlocTpo-
cHIIE y30pa H3 OKPYKHOCTEII».

Vron. Ilpsmoili, oCcIpEIl, TYIION
1 pa3BEpHYTERIT yITeL I13Mmepe-
HIle YIJIOB.

IlpakTirieckas pabota «IlocTpo-
eHlIle YIJIOB»

PacnosHaBaTh Ha 9epTekax, PICYHKAX, OMMHCLIBATS, Hc-
MONIB3Y4 TePMHHOIOTHIO, H H300pakaTh ¢ ITIOMOIIBIO
qepTEKHBIX HMHCTPYMEHTOB: TOHUKY, IIPAMYIO, OTPe3OK,
JIyH, YTOJI, TOMaHyI0, OKPYKHOCTE.

PacnosHaBaTh, NPUBOJUTHL NPHMepbl 00LEKTOB peals-
HOTO MIpa, HMEIOMNIX (opMYy H3YUeHHBIX (HTYp, oue-
HHMBATh HX JIIHEHHBE pa3sMepBL

Hcnosib20BaTh THHEIKY U TPAaHCIOPTHP KaK HHCTPYMEH-
TBI [UIS IOCTPOEHHS I H3MEepPeHHS: H3MepATh [UIHHY 0T-
pe3Ka, BeIHYHHY YI7a; CTPOMUTH 0TPe30K 3a JaHHOI JUTIHEL,
YT 0J1, 3alaHHOII BeIMHHEL OTKJaJblBaTh HIPKYJIeM paB-
HEIe OTpe3KH. CTPOHTE OKPYKHOCTE 3aJ1aHHOTO paanyca.
H3o6pakaTh KOHQUIYPAIII TeoMeTPIdecKiX Guryp ms
OTpe3KOoB, OKPY:KHOCTell, HX dacTeil Ha HelNHOBaHHOII
1 KJIeT9aTol GyMare; Np eAJ1araTh, ONHCbIBATD U 06 CyH-
AaTh cl1oco0bl, aJITOPUTMBI TOCTPOSHHS.
PacnosHaBaTh U HBOGPH)RBTL Ha HeITHOBAHHOII I KJIeT-
qaToil OyMmare IpsAMoIl, OCTPHII, TYIOMH, pa3sBEpHYTHII
VIJIBI; CPABHUBATDL YIJIBL

BBIYM AT JUIHHB OTPE3KOB, JIOMaHEIX.

IloHMMATh U HCNIOJIB30BaTh NPH pellleHUH 3a/1aY4 3aBH-
CHMOCTH MEXIOY CSIINMIINaMII METPIIMEeCKOII CICTEeMEI
Mep; 3HAKOMMTBLCSl ¢ HEMETPHYEeCKHMH CHCTeMaMI Mep;
BbIpayKaTh JUINHY B Pa3IHYHEIX €IIHHNAX H3MEpPeHH.
HcciegoBaTh GUIYPEI 1 KOHGHUIYPAIH, HCIIOIB3YS
H(ppPOBbIe Pecypchl




O6LIKHOBEHHEIE
Apo6u
(48 4)

Hpo0s. IIpaBHIBHEIE I HeIpa-
BUTIEHEIE IpodH. OcHOBHOE CBOII-
cTBO Ipodi. CpaBHeHHe Npodeil.

CrHokeHHe H BBMHTaHHE OOBIK-
HOBEeHHEIX Jpobeil. CmellaHHas
Apo0b. YMHOMKEHHE H JelleHie
OOBIKHOBEHHEIX JOpobeil: B3alM-
HO-00paTHBIe OPOOH.

Pemrenne TeKCTOBBIX 3aJatd, CO-
Hepammx apobdi. OcHOBHEIE 3a-
OatdH Ha JpodH.

ITpimeHeHne OyKB U1 3aIllicl
MaTeMaTHYeCKIX BHPAXKeHIII 1
Ipe 110K eH Il

MoaesupoBaTh B I'padideckoil, npeamerHoil hopMme., ¢
MOMOIILI0 KOMIIBIOTepa IOHSTHS H CBOIicTBa, CBA3aH-
HBEIe ¢ OOBIKHOBeHHOI JpoObIo.

YuTaTh M 3aNMCBIBATH, CPaBHHBATH OOBIKHOBEHHBIE
Ipodu, npe/iaraTh, 06G0CHOBBIBATbL U 06CYH/IATh CIOCO-
6hI YIIOPSTOUNBAHI IpoDeii.

Hz06paaTh 0OBIKHOBEHHEBIE JPOOI TOUKAMII Ha Koop-
JITHATHOMH MPSMOIl; MCIIOJ/IB20BaTh KOOPIHHATHYIO TIpPi-
MYyI0 171l cpaBHeHHdA Ipo0eii.

®opMy/IMPOBAaTh, 3ANIUCbIBATh C IOMONIbI GYKB OCHOB-
HOE CBOIICTBO ODBIKHOBEHHOII Ap0OI; MCHOJIL30BATE OC-
HOBHOE CBOHCTBO ApoOI UIsl cOKpareHns apobeil u mpi-
BeJeHHs JpodH K HOBOMY 3HAMEHATEIO.
IlpeacraB/aaTh CMeIIaHHYIO Jpo0bk B BHe HelIpPaBILIb-
HOIl H BBIJIENSTH IeNIYIO 9acTh 9IHCla H3 HellPaBHIBHOI
OpooIr.

BbINo/IHATH apUdMeTHYIECKHEe AeHCTBUSA ¢ 0GBIKHOBEH-
HBIMH JIpODSMH; HPHMeHSTh CBOHCTBA apH(pMeTHIeCKIX
IefiCTBIIL 1711 PAIHOHATH3AIII BEITHCIICHHIL.
BBINOJHATL NPUKHKY H OLleHKY pe3yJIbTaTa BEIUICIIe-
Huil; NpejJiaraTth ¥ NPUMeHsATh NPHEMbI POBEPKH BEH-
HICITICHITI.

IpoBOAMUTHL MCC/IeA0BAHHSA CBOICTB Jpobeil, ommpasch
Ha YHCIOBBEIe SKCIIEPHMEHTHI (B TOM YHCIIE C IIOMOIIBIO
KOMIBIOTepa).

PacnosHaBarb HCTHHHBIE H JIOJKHbIE BBICKa3bIBAHHS O
Ipo0sxX, NPUBOAUTL MPHMepPbl H KOHTPIPHMEPEL, CTPO-
HMTh BBICKa3bIBAaHHUSA I OTPHIIAHIS BBICKA3bIBAHIIL.
PemaTk TeKCTOBBIe 3a1a4ll, coldep alnie JpoOHbIe TaH-
HBIe, U 3aJa4l Ha HaXOXJIeHHe JacTH I1eJIoT0 H IeJIoro
IO €0 9acTH; BBIAB/STE HX CX0/CTBa H pas/IH4Hsl.




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,}{xca

MopgesiMpoBaTh X0/ pellleHHd 3aJaqll ¢ IOMOIIBIO PH-
CYHKa, CXeMBI, TaOIIHIIBL.

IIpUBOAUTL, pa36HpaTh, OllEeHMBATh pPa3IIIYHbIE pelre-
HIS, 3allICH pelleHHil TeKCTOBBIX 3ajad.

KpHUTHYECKH OIEeHMBATh IIOTYyIeHHBII Pe3yIbTaT, OCy-
IeCTBIATE CaMOKOHTPOIE, IIPOBepsis OTBET Ha COOTBET-
CTEIIEe YCITOBHIO, HAXOJHTE OTHHOKIL.

3HAKOMHMTLCS C HCTOPHEH pasBHTHA apH(METHKI

Harnagnana
reoMeTpHs.

MHOroyTONTBHHKH
(10 4)

MpmuoroyroneHukn.  Yerwsipéx-
YT OJIBHHK, IIPSAMOYTOIIBHIK,
KBaIpaT.

ITpakTieckas padora «IlocTpo-
eHIle IPAMOYTOJIFHUKA C 3alaH-
HBIMHI CTOpPOHAMH Ha HeJIIHO-
BAHHOI Oymare».

TpeyronpHUK.

ITnomiane M HepHMeTp IIPsSMO-
YTOIBHHKA 1 MHOTOYTOJILHHKOB,
COCTaBJIEHHBIX H3 IPSIMOYIOJIb-

HUHKOB, ©€HHHHIIBI II3MepeHIls
ILTOIIAa Il HepIIMETp MHOTO-
YI'OIIBHHEKA

OnMchbiBaTh, UCIOJIL3Y TEePMHHOJIOTHIO, H306paXaTh ¢
TIOMOIIBLIO UePTEKHBIX HHCTPYMEHTOB II OT PYKH, MoJe-
JIHpOBAaTh U3 OVMarud MHOTOVTOIBHHIKIL.

IIpUBOAUTHL NPUMep bl 00BEKTOB PeaIbHOTO MHpPA, HMEI0-
X hopMy MHOTOYTOIBHIKA, IPAMOYTOILHIIKA, KBa-
OpaTa, TpeyTrolbHIIKA, OIle HUBATH IIX TIHeIHbIe pa3MepEL
BBIMHMCIATE: IEPHMETP TPEYTOIbHHKA, IIPIMOYTOTBHH-
Ka, MHOTOVIOIIEHHKA ] IINMTOIMIAIE IIPAMOVIOIEHIKA, KRA-
apara.

H3006pakaTh OCTPOYTONIBHEIE, IPIMOYTOIbHEIE H TYIO-
VTOIIBHBIE TPEYTOIBHIKI.

CTpouTh Ha HeIHHOBAHHOII I KiIeT4aToil Oymare KBa-
ApaT II IPAMOYTOIRHIIK ¢ 3aJaHHEIMII OIINHAMI CTOPOH.
HccnepoBaTh CBOIiCTBA IPSIMOYTOJIBHIIKA, KBajgpaTa IIy-
TEM AKCIIepHMeHTa, HaOIIOIeHII s, H3MePeH s, MOoJIen-
POBaHIII; CpAaBHHBATh CBOIICTBA KBajpaTta M IIPSIMO-
YTOIIBHIIKA.




I{oncrpyupoaa'{'h MaTeMaTH4YecKHe NpenjaoiKeHHsa C II0-
MOIIBI0 CBSI30K «HEKOTOPBLI», «Iioboii». Pacno3HaBaTh
HCTHHHSIE H JIOKHBIE BBICKa3BIBAHHSI O MHOTOYTOJIBHI-
Kax, IPUBOJAUTH NPUMepPBI H KOHTPIIPHIMEPEL.
Hccie0BaTh 3a BHCUMOCTD IUTOIIAH KBajgpaTa OT -
HEI €eT0 CTOPOIEL.

Hcnosib30BaTh CBOI CTBA KBAIPaTHOII CETKII [UIS TIOCTPO-
eHns GUTryp: pa36uBaTh IPIMOYTOIBHHK Ha KBaJpaTEH,
TPeYTOJNBHUKI; COCTABJIATH OUIYPH H3 KBaJpaToB I
IPSIMOYTOIBHHUKOB I HAaXOJHTh HX IUIOIIalb, pa3bmBaTh
GUTIYPHE Ha HIPpAMOYTOIBHIIKI I KBaJpaThl I HaXOIHITE
X IUTONIAE.

BbIpaaThb BEINHHHY IUIOMIAAN B Pa3IHYHBIX eIIHHIAX
H3MEPEHIS METPHMECKOIl CHCTEMBI Mep, MOHUMATh H HC-
NMoJIb30BaTh 3aBHCHMOCTH MeXKIy METPHYSCKHIMH eH-
HIITAMI H3MCPCHIN IL10NA 111,

3HAKOMHTBLCA ¢ NpHMepaMH NMPHUMeHeHHA IUIoMaN II
nepHMeTpa B IIPaKTHYECKHX cHTyalsax. Pemats 3aja-
YM I3 pealbHOII JKIHH, NpejAJaraTh U 06Cy»K/AaTh pas3-
JIMYHBIE CIMIOCOGHI PeIIeH s 3a/1ad

JecaruyHbIe
Apo6u
(38 4)

HecsaTianasg  3amick gpo0eil.
CpaBHeHHe JecSTHYHEIX Jpodeil.
JeficTBHA ¢ JecSITHYHBIMH JpO-
Osmvn. OKpyTieHIe OeCsSTIMHBIX
apobeii.

PerneHnie TeKCTOBBIX 3aj1a4, CO-
JlepsKalux apoon. OcHOBHEIE 3a-
Iadil Ha Jpodu

IlpeacTaBAATh JECATHYIHYIO IpoOb B BHIEe OOBIKHOBEH-
HOMH, YNTATh U 3aNHCBIBATH, CPABHUBATH IeCATHIHEE
Ipodu, npe/yiaraTh, 06G0CHOBBIBATbL U 06CYX/IATh CIOCO-
6bI VIIOPIIOYNBAHIS JIECATIMHEX Ipo0eri.
Hzo06pamkaTh JecATHYHEIE Ipo0H TOYKAMH Ha KOOpIl-
HATHOIH IpAMOIL.

BbIsAIBJISITH CXO/ACTBA U pa3/IMYHSA IPABIUT apHgMeTHIe-
CKHX [efIcTBHII ¢ HaTypalIbHBIMH YHCIIAMI H JlecATHY-
HBIMH JIpo0SIMH, OOBSICHATH HX.




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,}{xca

BbINOJIHATH apncbmmﬂecme ,E[eﬁCTBKH C  HCCATHYHEI-
MH JpO0SMI; BLINO/JIHATL OIPUKHAKY H OHEHKY pe3yilb-
TaTa BBIYHCIICHII.

TMpUuMeHsiTh CBOcTBa apudMeTIHecKnx AedcTBHI s
panHOHATH3AITIIT BRIYIICIIE HITI.

[IpHMeHsTE NPABHJIO OKPYIJIEHUS IecATIMHBIX Ipodeil.
HpOBOJ[HTb HCOIeJOBaHHA CBOIICTB JCCATHYIHBIX pO-
6eﬁ, ormIpasich Ha HHCIOBBIE JSKCIIEPHMEHTEBI (B TOM
HIICTIE C IIOMOIIBI) KOMITBIOTEDPA ) BbIJBHIaTh THINOTE3bI
I IIPHBOOHTE X 000CHOBaHII.

PacnosHaBaTh HCTHHHEIE H JOXKHEIE BBICKA3BIBAHISA O
IpodgX, MPHUBOJAKWTE MPUMeEPhl 1 KOHTPIPITMEPRI, CTPO-
HTH BBICKA3bBIBAHHA II OTPIIAHIIA BEICKA 3BIBaHITIL.
PemaTh TEKCTOBBIE 3adaqi, cogepiralie ,E[p06}£ble JaH-
HBIC, H Ha HaXOMIOCHIC YacTH IIEJI0Tr0 H IEJIOTro IO €ro
HacTH, BBIABJAATH HX CXO/JCTBA U pas/JiH1IHA.
MO,II.GJ]HPOBSITL OO pelleHIId 3aJadll ¢ IIOMOINEIO PI-
CYHKa, CXeMbl, Tabmmiel. [IpMBOAMTL, pa3éupaTs, olle-
HHBATL Pa3IIYHbI¢ PEIICHIIA, 3aIIICIT peme}mﬁ TEKCTO-
BBIX 3ajatq.

OnepupoBaTh JpODHBIMH HICIAMH B PEATBHBIX JKI3HEH-
HEBEIX CHIYAILIIIAX.,

KpUTHYECKH OIeHHBaTh MOJIy4eHHBIH pe3ybTaT, OCy-
IMeCTBIIATE CAMOKOHTPOIB, IIPOBEepPAsS OTBET Ha COOTBET-
CTBHE YCIOBIIIO, HAXOIHTH OIIHOKII.

3HAKOMHMTLCA C UCTOPHE pasBUTHS apHMeTHIKI




Harnaauasa
reoMeTpHs.
Tena u purypsl
B IPOCTPAHCTBE

99)

Muororpansaukn. IIzo0paxeHie
MHOT'OT'PAHHHKOB. Mogenn mpo-
CTPAaHCTBEHHEBIX Tell.

IlpsAMOYTONIBHEII IIapaslienenii-
nen, ky0. Pazpéprii kyda H ma-
palelienIireaa.

IlpakTiieckass pabora «Paz-
BEPTKaA KyDa».

O0BéM kxyDa, NOpPIMOYTOIBHOTC
napasiieern e s1a

PacnosHaBaTh Ha 4YepTe:kaX, PUCYHKAX, B OKpYKalo-
HieM MHpe IIPIMOYTONIBHBII IIapalUlelelnnes, Kyo,
MHOTOTPaHHHKH, ONMHCLIBATh, HCNOJIL3Ys TEPMHHOJIO-
THI0, OIEHUBATH JIHHEIHBIE pa3MepEl.

IIpUBOAUTHL NPpUMepbl 00BEKTOB pPealbHOIO MHpa, HMe-
IONMX (popMy MHOTOIPaHHHKA, IPIMOYTOILHOTO Iapain-
Ieenunena, Kyoa.

Hzo06pamaTh Ky0 Ha KlleT9aToil Oymare.

HccnesoBaTh cBoHcTBa Ky0a, IpAMOYTOIBHOIO Iapai-
Nelenuena, MHOIOTPAaHHIKOB, HCIIONB3Ys MOJIETH.
PacnosHaBaTh H H306pakaTh pa3BEPTKH KyDa I mapai-
nenenunesa. MoJgeJHpoBaTh KyD H IapaUlelelines] n3
6yMaru 1 IpodHIX MaTepHaloB, 0GBACHATL CHOCOG Mo-
JIeTTHPOBAHIS.

HaxoAuThb H3MepeHIs], BbIYMC/IATD IUIONRAIEL ITOBEpXHO-
cTH; 00BEM KyDa, NIpSIMOYToOJIbHOIO Tapasulelelie/a;
HcC/Ie10BaTh 3aBHCHMOCTL 00BEMa KyDa OT JUIHHEI eTo
pedpa, BBIABHIraTh U 060CHOBBIBATH HIIOTE3Y.
Ha6uo1ars ¥ NPOBOJMTL AHAJIOTHH MeK1y HOHSATHAMI
IIonia M 1 00bEMa, IepIMeTpa H IUIONIa{H TOBEePXHOCTH.
PacnoszHaBaTh HCTHHHEBIE H JIOJKHBIE BBICKa3BIBAHHS O
MHOTOTpaHHIKAaX, MPUBOJAUTH IPHMephbl H KOHTPIIPIMe-
pPBI, CTPOUTH BbICKa3blBAHHS I OTPHIAHHS BBICKa3bIBa-
HIHI.

PemaTth 3aJa4y I3 PealbHOIl JKI3HI

MosTOpenne
¥ 06o0IeHne
(10 q9)

ITopTOpeHHEe OCHOBHbLIX IOHATHII
H MeTOJ0B Kypca 5 Kracca, 0000-
IIeHIe 3HaHHII

BBIMMCAATH 3HAUEHHs BBIPaKeHUII, cojepKallix HaTy -
palbHBIE 9HCIIa, OOBIKHOBEHHElE H JeCSITHYHEIE IpooIl,
BBIIOIHATE IIpeoOpa3oBaHHs THCeN.

BeiOGupaTs crnoco® cpaBHeHHS YHCeN, BBIMHCIeHHIT,
NpUMEHATh CBOMcTBa apudmMeTirecKnx JeilcTBINT s
palHOHAII3a1111I BBIMICIICHHI.




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,}{xca

OcylecTB/IATE CAMOKOHTPOJIb BHINIONHAeMBIX HeiflcTBINT
H caMONPOBEpKY pe3yIbTaTa BBIYHCIEHHI.

PemaThb 3aJa4H I3 pealbHOI JKII3HIL, MPUMeHSITh MaTe-
MaTHYeCKHe 3HaHMsA I pelieHHs 3ajad M3 JIPYTHX
yUeOHBIX IIpe/IMETOB.

Pemiath 3aja4yM pa3sHbIMH CIlOCOGaMM, CpaBHMUBAaTh
CIIOCOObI pellleHnd 3ala4l, BbIGMpPaATh palHOHA/IbHbLIA
cnoco6

6 knacc (He Mexee 170 u)

HaasaHue
pazjena (TeMbl)
Kypca (4Hc/I0 4acoR)

OcHoBHOe cojepxkaHHe

OcHOBHBIE BH/AbI JeATe/IbHOCTH 06yqamumxcﬂ

HatypaanHble
qyucaa
(30 4)

ApundMeTndeckie IeliCTBHI ¢
MHOTO3HAYHEIMH  HaTYpallbHBI-
MH uHclnaMu. YHcIoBBIE BEBIpa-
SKeHHs, NOpSJoK delicTBHII, HC-
MIONIB30BaHIe cKoOok. OKpyrie-
HIe HAaTYPaJIbHBIX YHCEIl.
Jenurenn M KpaTHbBIE YIICHa,
HAHOOJIBIINI OO JeTHTels 1
HalIMeHEIIlee 00lllee KpaTHOe.

BbINoJIHATE apuPpMeTHUYECKHE JeHCTBUA ¢ MHOTO3HAaY-
HBIMH HATypalbHBIMII HHCIAMH, HAXOJHUTh 3HA4eHUsA
HIICIOBBIX BBIpaKEHIIT co cKobxkaMmi 1 0e3 cKOOOK: Bbi-
YHCAATH 3HAYEHUs BBIPAKEHIN, COMep/KallIX CTEIeHI.
BbINOJIHATH NIPUKHAKY H OIEHKY 3HAUCHII YHCIOBBIX
BRIpaKEHIIl, MPUMEHATh NPHEMbI IPOBEPKH pe3yIiILTaTa.
Hcnosib30BaTh MPH BbIYMHC/IEHMAX TepeMecTHTENbHOe I
COYETaTeNIbHOE CBOICTBA CJIOKEHHS N YMHOMKEHIS, pac-
TpelelNTeIbHOe CBONCTBO YMHOKEHHS OTHOCHTEIBHO
CJIOJKEHIISI, CBOIICTBA apH(MEeTIIeCcKIX TelCTBIIL.




PazmoskeHiie umcia Ha IIPOCTBIE
MHOMKHITEII. ,[[EI[}IIM()CT]: CYMMBEI
II ITPOM3BEIeHIIA. ,Z[emem[e C OoC-
TAaTKOM.

PenieHile TEKCTOBBIX 3aj1au

Hccaiegoparhk YIICIOBBEIE 3aKOHOMEPHOCTH. IIPOBOIHTB
HIICIIOBEIE DKCIIEPHMEHTEI, BblJBHIaTh H 060CHOBLIBATh
TUIOTe3bl.

®opmy/IHpoOBaTh onpejAe/eHdsa JeIHTelIs H KpaTHOTO,
HanboIbIIero obIIero JeIHUTeNd I HaHMeHBIIEro 00IIero
KPATHOTO, TIPOCTOTO M COCTABHOTO HIICET! HCTIONTRIOBATR
3TH IOHATHS IIPH pellleHHH 3ajad.

IMIpuMeHATh aJITOPHMTMBlI BHMICIEHHS HAHOOIBIIETO
oDIIero IenHTens H HaHMEHBIIero oOIIero KpaTHOTO
OBYX 4HCEeN, alTopHTM pa3lIoKeHId Yicilla Ha IpocTEle
MHOMKIITSIIIL.

HccieqoBaTh YCIOBHA JeIHMOCTH Ha 4 1 6.
HccnefoBarh, 06¢y:aaTb, GopMy/IHpoBaTh U 060CHO-
BbIBATh BbIBOJI O YETHOCTH CYMMBL, IIPOH3BEIEHHA: IBYX
9ETHBIX HIICEI, ABYX HEYETHBIX HIIcIe, 9ETHOTO H HedET-
HOI'C "IIICETL.

HccieqoBaTh cBolicTBa JeIIMOCTH CYMMBI H IIPOH3Be-
JeHHd YHcell.

IpUBOAUTH NPHMePbI TICETI ¢ 3aTaHHBIMH CBOIICTBAMIL,
pacnosHaBaTh BepHble H HeBepHble YIBEPKIeHHS O
CBOHCTBaX HHCCI, OIPpOBEPrdarTbh HCBCPHBIC YIBCPMICHIN
C IIOMOLIBI0 KOHTPIIPHMEPOB.

KoHcTrpyupoBaTh MaTeMaTH4YecKHe NpeAJd0MeHHs ¢ IIo-
MOIIBIO CBA30K (D), «IUIH, «ECHI..., TO...»M

PemlaTh TeKcTOBBIE 3aadll, BEIIOYAON(NE IOHATHA Je-
JHMOCTH, apH@MeTHYeCKHM crocobSoM, HCIIOIb30BaTh
nepebop BceX BO3MOMKHBIX BapHaHTOB.
MogesHpoBaTh X0 pellleHHs 3aJatdl ¢ IOMOMIIBIO PI-
CYHKa, CXeMBbl, TaOIHIIbL

IIpUBOANTH, pa36GHpaTh, OIleHHBATh Pa3IHYHBIE pellle-
HIS, 3alllCH pellleHHil TeKCTOBLIX 3ajad.




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,}{xca

Kpl‘ITl‘I‘lBCK]‘I OHeHHBATh HOHY“IEIﬂiBlﬁ pe3yibTar, Haxo-
OUTH ONINOKH, OCYIONECTBIATE CaMOKOHTPO/Ib, IIPOBEPAs
OTBET Ha COOTBETCTBIE YCIOBHIO

Harnaanas IleprieHIIKyIApHBEIE IIPAMEIE, PacnosHaBaTh Ha depTe’kaX, PHCYHKaX cIydal B3alM-
reoMeTpHs. ITapannensHEle OpsMEIe. HOT'O pPacIIOJIOMKeHIs JBYX IIPAMBIX.
[MpaMbie Ha PACCTOAIIIE MEYKIY ABYMI TOH- H3ob6paxkaTh € IoMouIb10 m_ep'rémﬂhlx HHCTPYMEHTOB Ha
NJIOCKOCTH KaMIL, OT TOUKI 0 TIPAMOii, [TH- HeJIIHOBaHHOII I KIeTJaToil OyMare gBe IepeceKaloIll-
(7 a) Ha ITyTI HA KBA/IPATHOI CeTKe. €Csl IpAMBIE, [B€ NapalllesbHbIe IpIMBIE, CTPOUTD IIps-
MYIO, IepIeHIUKYBIPHYIO TaHHOIL
IlprMepsr OpsAMBIX B IIPOCTpaH- MpUBOIUTHL NPHMeEpPL]l NIapaleIbHOCTH I MepIeH Ky -
CTBC JISAPHOCTH MPIMBIX B IIPOCTPaHCTBE.
PacnosHaBaTh B MHOTIOYIOJIBHHKaX IepleHIHKYISIPHbIE
I mapaiielbHble cTopoHEL. H3o06pamaTh MHOTOYTOIIb-
HIKI ¢ lIapaUIe/IbHBIMI, IIepIIeHIIKYIISAPHBIMI CTOPO-
HaMIIL.
Haxﬂ)’l’.HTL paccTogHIIe MeXTY JTBYMS TOUKAMHI, OT TOY-
KH 10 OpsSIMOI, MIHHY IIYTH Ha KBaJpaTHOII ceTKe, B TOM
qicie HCIOoNE3YS HH(pPOoBEIe pecypCchl
Jpo6u OOBIKHOBeHHAs Ipo0b, OCHOBHO® CpaBHHBATh W YNOPAAOYHUBATH [1podll, BBIGUpPATHL CIIO-
(32 4) CROIICTBO  JApo0m, coKpamieHHe coB cparHeHIs apodeil.

npobeil. CpaBHeHIe I YIOPITO-
qHBaHIe Opodeil.

HecAaTiHble IpoOI I MeTpiie-
cKaf cucTreMa Mep.

IlpeacraBaAsATEH JecATHIHEIE IPOOH B BIJIe OOBIKHOBEH-
HBEIX gpoDeil I OOBIKHOBEHHEIE B BHJIe NeCATHYHEIX, HC-
10/1b30BaTh IKBUBaJIEHTHbIEe IIpe/JcTaBJIeHUs 1poOHBIX
9Icell IPH HX CPaBHEHHH, IPH BEMYICICHHUIX.




Apudpmeriieckie JeiicTBHA ¢
OOBIKHOBEHHBIMH H J[€CSTHYHEI-
MH IpOOIMI.

OtHomenne. [eneHne B TaHHOM
otHomeHun. MacmTad, nmpomnop-
1HS.

Ilouarne mnpolleHTa. Brmucie-
HHe IIPOIeHTa OT EBeINYHHBI H
BeJIIYIHEI 10 €€ IPOIeHTY.

Pereniie TeKCTOBEIX 3ai1ad, CO-
JepsKanix JpodH H IIPOLEeHTHL.

IlpakTtiieckas pabora «OTHO-
MIeHIe JUTIHBI OKPYKHOCTH K eé
JaMeTpy»

Hcnosib30BaTh NECATIMHBIE IpoOH IIPH IpeoOpasoBaHHH
BelIH9IHH B MeTpHYecKoil cHcTeMe Mep.

Bbino/IHATH apuMeTHYIECcKHe AeHCTBUA ¢ 0OBIKHOBEH-
HBIMH 1 e CATHYHBIMH JIpOOSMIL

BBIYHC/AATE 3HAYeHIIS BRIPAKEeHIII, codepKallixX oObk-
HOBEeHHble H JecATHYHBIE JpPOOH, BBINONHATHL Ipeobpa-
30BaHIA Jpodell, BBIGMPATh CNO0CO6, IPUMEeHATh CBO#-
cTBa apHpMeTHUYecKHX NelCTBHII OIS pallioHaJIH3alliHI
BEITICIISHITI.

CocTaB/AaTh OTHOIIEHIA H IIPOIIOPIIII, HaX0 AHTb OTHOIIIe-
HIle BEMIHMIH, JeITh BeIHIHHY B JaHHOM OTHOIIEHIH.
HaxoJHTbh 3KCIepHMeHTa/JbHbIM NYTEM OTHOIICHIE
JIIHHB! OKPYKHOCTH K e€ JHaMeTpy.
HWHTepupeTUPOBATh MacinTab KaK OTHOIIEHIE BeJIITIIH,
HaXoJHThb MacIITad MiaHa, KapTel I BEIYHCIATE PAcCTO-
SIHHS, HCTIONB3YS MacInTad.

OOBACHATD, 9TO TaKOe IIPOIEHT, YIIOTPeOIIATh 000pPOTEI
pedl co CIOBOM «IIPOIeHT». BeIpakaThk IpOIEHTH B
Opobsx u IpoOH B IpolleHTaX, OTHOIIeHHe JBYX BeIHIHH
B ODpoIleHTaX.

BbIMHCIATH IIPOLEHT OT THCIIA H THCIIO 10 ero IPOLEeHTY.
OKpyriaarb JpoOH H HNPOLEHTH, HaXOJHTh IPHOIIKE -
HILA TIHCell.

PemaTh 3afa4uM Ha 9acTH, IPOLEHTHI, IPOMIOPIHH, Ha
HaXoXKJeHHe OpoOdH (IpolleHTa) OT BeIHIHHBl I BEIHTH-
HET TIo eé€ JIpodu (mporeHTy), Apodu (mpomeHTa), KOTO-
pBIIl COCTABIIIET OJHA BEJITTIHA OT Apyroil. [IpHBOAUTD,
pa36upaTh, OIeHUBATH PAa3IIUHbBIE PelIeHHs, 3aIlich
pelleHHil TeKCTOBBIX 3adad.

H3BjexkaTb HHQOPMALHIO 13 TaOIIMI] M IJHarpaMM, HH-
TEPIPETHPOBRATE TabIMIHEIE AaHHEIS, OIIpedelIdaTE HAall-
Oonblllee I HaHMeHbIee I3 MpelcTaBIeHHLIX TaHHBIX




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,}{xca

Harnagnasa
reoMeTpHd.
CummeTpusa

(61)

Ocepas cumMMmeTpis. IleHTpans-
Hasi CIIMMeTpPIIH.
ITocTpoenne
¢uryp.
Ilpaktiueckas pabora «OceBas
CHIMMEeTPHSD).

CIIMMETPHYHBIX

CHMMeTpHS. B IPOCTPaHCTBE

PacnosHaBaTh Ha depreskax H H300pakeHIIX, 306 pa-
3KATh OT PYKII, CTPOMTE C IIOMOIIEIO HHCTPYMEHTOB (pII-
Typy (O0Tpe3oK, JIOMaHYIO, TPeyTONbHHK, NPSIMOYIOIb-
HHIK, OKPY)KHOCTE), CHMMETPHYHYIO [TaHHOII OTHOCH-
TeIbHO MPSIMOIT, TOUKI.

HaxoAuTh NpUMepbl CHMMETPHI B OKPYJKAIOIIEeM MHpe.
Moge/siupoBaTh 113 OyMarn aBe (pUIYPEI, CHMMETPITHEE
OTHOCHTEIIPHO TIPSMOIl; KOHCTPYMPOBAThL IeOMETpIIie-
CKIe KOH(GHTYpaIliH, HCIONb3YS CBOICTBO CHMMETPHI,
B TOM HICJIe ¢ IIOMOIIBI0 INH(GPOBEIX PecypCOB.
HccrepoBaTh CBOIiCTBA H3YYEHHBIX (DUTYD, CBA3aHHEIE
C C}Il\«ﬂ\dCTpI'ICﬁ, HICIIOIB3YA 3KCIICPIMCHT, HQGJTIO,E[CHIIC,
MOJeIHPOBaHHE.

OGOoCHOBBIBATH, ONPOBEPraTh C IIOMOIIBIO KOHTPIIPHMe-
POB YTBep/KIEeHHA O CHMMETPHH (UTYD

Bripaxkenus
¢ GyKBaMH

(6)

IlpiMeHeHIle OYKE JIS 3allicIl
MaTeMaTHUeCKIX BBEIPpaKeHHII I
npejioxeHNil. byKpeHHEIE® BEI-
paKeHHs I YICIOBBIE IIOJCTAa-
HOBKII.

bykBeHHble paBeHCTBA, HAXOXK-
JeHHe HEH3BeCTHOTO KOMIIOHEHTa.
DopMyIB

Hcnonb3oBaTh OYKBBI 1 0003HaYeHH HHCEI, IIpPH
3amHcH MaTeMaTHYecKHX YTBepiKIeHHII, cocTaBlIATh
OyKBeHHBIe BEIPayKeHIIs 110 YCIOBHIO 3a/1atIl.
HccrepoBaTh HeCIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTIL,
HCIIONIB30BAaTh OYKBBI [IIS HX 3aIIHCH.

BBIMHMCIATH THCI0OBOE 3HaUeHHe OYKBEHHOTIO BBIpake-
HIS TIPN 3aJ{aHHEBIX 3HAUeHHAX OYKB.

3anuceiBaTh GOPMYJIbI: TIEPIMeTPa I IUIOMIAIH IIPSIMO-
YIOJIBHIOKA, KBajapaTa; [UINHBEI OKPY;KHOCTH, IUIOIIAJII
KpyTa: BLINOJIHATH BBIYHMC/IEHHUS 110 3THM hopMyIIaMm.




CocTaBnsaTh (prMyJILI, BRIDANKAIOIIITE 2ABHCHMOCTIT
MeKIY BeIHYHHAMI: CKOPOCTh, BpeMs, paccTOSHHeE; Ife-
Ha, KOJIUYeCTBO, CTOHMOCTE; MPOH3BOIHTEILHOCTD, Bpe-
M, 00bEM pabOTHL BEBIIOIHATE BBMHCIEHHA IO 3THM
thopmynam.

HaXOIII'.HTL HEeN3BeCTHERIIT KOMIIOHEHT apnqnme'rnqec KOTO
nelcTBIS

Harnsanas
reoMeTpHA.
durypsi

Ha IVIOCKOCTH
(14 4)

YeTHIPDEXYTOIIBHUK, IIPHMepPE!
YeTHIPEXYTONLHHKOB. llpsamo-
VIOJILHHK, KBaJpaT: CRBOICTEa
CTOpPOH, YIJIOB, J{IIaroHasIeil.

IIzmepenne yriaoB. Buaer Tpe-
YTOIBHHKOB.

TTepimveTp MHOTOYTOIRHIKA.
ITnomians ¢urypel. DopMyIIB
repHMeIpa M IUIOMIAIH IIPAMO-
yroiaeHHKa. [TpundmokéHHoe 13-
MepeHHe IUToIma l Guryp.

IlpakTinueckas pabdora «llmo-
MiaJgb Kpyra»

Hzo06pakaTh Ha HeIHOBaHHOII U KleT4daToil Oymare c
HCTIONBb3OBaHHEM HYepPTEXKHBIX HHCTPYMEHTOB HeTBIPEX-
YTOJIBHHKII € 3aJaHHBIMII CBOICTBAMII! ¢ IIapallelIbHBI-
MH, NepHeHAHKYSPHBIMH, pPaBHBIMH CTOpPOHAMH, IIpf-
MBIMH yTIaMH H Jp., paBHOOeIpeHHEIIl TpPeyToIbHIK.
Ilpearath U 0GCY:RKAATh CHOCOGBI, AJITOPUTMbI II0-
CTPOEHIA.

HCCJIEJJ'.OBﬂTb., HCIIONB3YA DKCIICPIIMCHT, HﬂSJ]IO,E[F.‘}HXC,
MoJeIpoBaHIe, CBOHCTBA IPIMOYTOIbHIKaA, KBaJpaTa,
pa3bHBaTh Ha TPeyrolbHHKI. OGOCHOBBLIBAThH, ONPOBEp-
raTh ¢ IOMOIIbIO0 KOHTPIPHMEDOB YTBEpP:KIeHHI O IIpg-
MOYTONbHHKe, KBajJpaTe, pacno3HaBaTh BepHBIe H He-
BEpPHBIE YTBEP/AKICHIIA.

H3MepATb H CTPOUTD C TIOMOIIBIO TPaHCIIOPTHpPA YIJIBL, B
TOM HHCJIE B MHOTOYTOJIBHHKE, CpaBHHBaTh YIJBL pac-
No3HaBaThb OCTPHIE, NIpsAMEIe, TyIble, pa3BEPHYTHIE YIIIBL
PacnosHaBaTh, M306pakaTh OCTPOYTOJIBHBIN, IIPSIMO-
YIOJIbHEIH, TYIOYIOIbHBIH, paBHOOEApPEHHBIH, paBHO-
CTOPOHHHI TPEYTOILHIKIL

BbIYHCIATH IepHMETP MHOTOYTOJBHIIKA, IUIOIAAb MHO-
TOYTOJIBHIKA pa30HeHHeM Ha NpAMOYTOJBHHKI, Ha paB-
Hble (PHT'YPBI, HCIIONB30BaTh MeTPpHYECKHe eIMHHIIBI H3-
MepeHIs JIHHBI I TUIOMIa M.




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,nxca

Hcnosib30BaTh NPHG/IMHKEHHOE H3MEpPeHMe [UIIH 1T 1110~
magell Ha KIeTdaToil OvMare, IpHOTIDKEHHOe H3Mepe-
HIle UIHB OKPYXKHOCTH, IIJTIOMIAIN KpyTa

MonoxuTeNbLHBIE
M OTpUIATE/ILHbIE
yHcaa

(40 4)

Ilensle wuriciza. Moxgyne uicia,
reoMeTpUYecKas UHHTIeplipeTa-
I MOy JIA. YIIcIoBkIe IIpoMe-
JKYTKIL.

[lonoKHUTenbHBIE I OTPHIIATENb-
HBIe 9uclIa. CpaBHeHHe ITOJIOKI-
TeJILHEIX H OTpHIIATeIIEHBIX Ul-
cenl. ApudMeTHHECKIE JeHCTBIN
C IOJIOKHUTEeNBHEIMI 11 OTpIHIia-
TeIbHBIMH YIICIIaMIL

Penrenne TeKCTOBBIX 3aj1a4

IIpUBOAUTL NPUMePBI HCIIONB30BAHI B PeallbHOI JKII3-
HI TIOJIOKHTEIBHEIX H OTPHIATEIBHBIX HHCEIL.
H3o6paskaTs IIelEe YHCciIa, T0I0KHUTeIbHbEIe H OTPHITa-
TeJbHEIE YHCIa TOYKaMH Ha 9IHCI0BOMH IPSIMOIl, HCIIOIb-
30BaTh YICIOBYIO IPSIMYIO JUIA CpaBHEeHHS dICell.
IIpUMeHATH NpaBH/a CPaBHEHIS, yHOPsAJ04HBaTh Ie-
JIble HHC)A; HAXO0AMTh MOIYJIb HIHCIA.

®opMy/NIHpOBaTh NpaBHJ/ia BEMICIEHHS C IIOJIOKHITEIb-
HBIMH I OTPHIIATeIEHBEIME JHCIAMHE, HAXOAUTh 3HaYe-
HHUS YICIOBBIX BBHIPaKEHHI, CONepIKalllX elicTBIA
¢ TONOKHUTETBHBIMI H OTPHIIaTeIbHEIMH HHCIIaMH.
[IlpuMeHATH CBOKCTBA CIOXKEHHS H YMHOMKEHHS s
npeoﬁpa'maamm CYMM 11 TIPDH?CBEJIEHHFI

IlpeacTaBieHue
JAaHHBIX

(6 1)

IlpsmoyronkHas ciicTeMa Koop-
IIHAT Ha mnockoctn. KoopamnHa-
THI TOYKH Ha IUIocKOCTIH, abcrc-
ca II op IIHaTa.

CronduaTele I KpYroBBle [IHa-
IrPaMMBEI.

IIpakTideckas pabora «IlocTpo-
eHIIe /IHarpaMM».

OG'BSCHATD U WLIIOCTPHPOBATh MOHATHE NIPAMOYIOIs-
HOIH CHCTeMBI KOOPIIHAT Ha IUIOCKOCTH, HCIIONIB30BaTh
TePMITHOTIOTHIO, CTPOMTE Ha KOOPIIHATHOI INTOCKOCTI
TOYKH 1 (HTYPHI IO 3a7JaHHBIM KOOPIMHATAM, HAXOAWUTE
KOOpPINHATEI TOYEK.

Yurate crombuaThle I KDPYTOBBIE  IHArPaMMEL
HHTepIpeTHPOBaTh JaHHbIE; CTPOUThL CTONOYATEIE [IHAa-
TpaMMEL




PermeHne TeKCTORBIX FAaau, co-
Jeps;Kaliux JlaHHBIe, IIpelicTaB-
JIeHHEBIe B TaOIHIax I Ha Jua-
rpaMmax

Hcnonp3oBaTk MHPOpMAaLKIe, IIPEeICTARIEHHYIO B Ta-
OIHIlax, Ha JHarpaMMax JUIS pellleHHd TeKCTOBBIX 3ajad
1 3aJa9 M3 pealbHOH KI3HHI

Harnaauas
reoMeTpHs.
durypsi

B IPOCTPAHCTBe

(99

IIpsMoyTONBEHBII TTapanienerri-
ez, KyO, Iprima, IHpamia,
KOHYC, LIUTHH/p, map 1 cdepa.
I1300pakeHIle IIPOCTPAHCTIBEH-
HBIX ¢iuryp. Ilpumepsr pazeép-
TOK MHOTOTPAHHIIKOE, IIILIITH-
Ipa I KoHyca.

[IpakTHdeckas pabora «Cozga-
HHe Mojeneil mpocTpaHCTBEH-
HBIX (GUTYp».

ITousarne oOBEMA; eMMHUIEI 13-
MepeHHs 00béMa. O0BEM HpsIMoO-
YIOJIBHOIO IIapasulellelrreia,
KyOa, popmMynIkl 00BEMA

Pacno3zHagBaTh Ha HePTEeXKaX, PHCYVHKAX, ONMHChIBEATE TII-
paMuIy, IpH3MY, HIIIHIP, KOHYC, Iap, u3obpakaTh
X OT pyKH, MOJe/JIMPOBaTh H3 OyMariy, ILTacTIHIHHA,
TIPOBOJIOKH I 1p. [IpUBOAUTHL NPHMePbI 00BEKTOB OKpY-
JKalomero Mupa, HMelomux (GopMbl Ha3BaHHBIX Tell
Hcnosib30BaTh TEPMHHOJIOTHIO: Bepmiima, pebpo, rpaH:,
OCHOBaHIIe, BBICOTA, paJlyc H IHaMeTp, pa3BEpTKa.
H3y4aTh, HCIONB3YS JKCIEPHMEHT, HaOmodeHHe, H3Me-
peHue, MOJAeIHIpOBaHIe, B TOM HIHCIe KOMIBIOTEPHOE, H
ONHCBIBATH CBOHCTBA Ha3BAHHBIX TeJl, BLIABJATEL CXO/J-
CTBa H pa3s/JIHYMHA MCAEITY n}xpammofx H np}xsmoﬁ: MEHE -
Iy IIUIHIPOM, KOHYCOM H IITapoM.

PacnoszHaBaTh pa3BEPTKH Napalulellelliena, Kyoa,
IPI3MBl, MHPaMHIE, KOHYca, MIINHAPa: KOHCTPYHPoO-
BaTh [aHHBIE Tella H3 pa3BEPTOK, CO3JaBaTh HX MOJEINI.
CosjsaBarb MO/ E/H [IPOCTPAHCTBeHHEBIX (uryp (13 Oyma-
TH, IPOBOTOKH, IUTACTHIINHA 1 Ip.)

H3MepATh HA MOJAEJIAX: JUIHHL pédep MHOrOrpaHHHKOB,
OIaMeTp Irapa.

BeIBOJUTH dopMyn1y 00bEMA IPSIMOYTOIBHOTO IIapairie-
Tenumneaa.

BBIYHCAATSH N0 dopMysiaM: 00bEM IIPAMOYTOJIBHOIO ITa-
panenenueqa, Kyba; IICIIONB30BATh eQIHIIIEI H3Mepe-
HISI 00BEMA; BBIMHMCAATL 00BEMBI TEJI, COCTABIICHHBIX I3
KyOOB, IapajuleNeuie/oB; pemiaTh 3aJa4d ¢ pealbHE-
MH JaHHBIMI




Haspanmue
pasjesa (TeMsl)
Kypca (4uc/jio 4acog)

OcHoBHOE cojep:xaHHe

OcHOBHbIE BHAbI OeATeJIbHOCTH oﬁyqamm,}{xca

IloBTOpEeHUe,
o606 eHne,
cHCcTeMaTH3anus

(20 4)

IloBTOpeHHe OCHOBHBIX IIOHATHI

1 MEeTOJI0B KYPCOB 3 11 6 KIIaccoB,
oDoD0ImIeHIIe I CHCTEMATH3AIIA
3HAHIHIT

BBIYHCIATH 3HAUEHHS BBIpajKeHHII, cofep/Kallix HaTy-
panbHEBle, Lelble, [IOJI0KITEeIEHBIe I OTpHIIaTe/IbHbe
yriclia, OOBIKHOBeHHBIE I JleCATHYHBIEe JPOOH, BBIIOI-
HATH IIpeoOpa30BaHIA YHCe]l I BBIPayKeHHIl.
BpIGHpPATh CHOCO6 CPABHEHISI TICET, BLIMICIICHIIH,
NpUMeHSTh CBoMcrBa apidMeTHIeCKIX [IefCTBHIT I
PaOHATH3AIII BEIUICIeHIIIl.

PemaTth 3aa4M I3 pealbHOMH JKII3HI, IPUMEHSITh MaTe-
MaTH4YecKHe 3HAHMA U1 pelleHHs 3agad M3 JIPYTHX
IpeIMeToB.

PeniaTh 3a/a4y pasHbIMU CI10C06aMH, CPABHUBATh, Bbl-
6UMpaTh Cnoco6bl PelIeHHs 3aJatil.

OcylecTB/ISITH CAMOKOHTPOJIL BHITIONHAEMBIX IeffcTBILT
1 CAaMOIIPOBEPKY Pe3yIbTaTa BbIUH CIIeHIIT

IIpn pazpaboTke pabouell NpOTpaMMEI B TeMaTHYeCKOM IMIIAHHPOBAHHH JOJIKHEI OBITE YUTE@HEl BO3MOXK -
HOCTH HCIIOJIB30BaHMA 3JIeKTPOHHBIX (IH(POBBIX) 00pa3zoBaTeIbHBIX PeCcypCcoB, ABIAIOMIHXCA y4eOHO-MeTo-
OHYeCKHMH MaTepHalaMH (MyIbTHMe[HIIHEIe IPOrpaMMBI, JIeKTPOHHEE y4eOHHKH H 3aJadHHKI, JIIeK-
TpPOHHBIe OHOIHOTEKH, BHPTyalbHbIe 1a00paTOPHH, HTPOBEIE IIpOrpaMMbl, KOJUIEKUHH IHGPOBBEIX o0paso-
BaTellbHEIX pecypcon), HCIIONL3YVeMBIMIT 114 06y‘-IEIII/ISI H BOCHOHTAHHSA pPAIIHYHEIX T'pYIII TIOJIE3ORATENRI,
IpeJcTaBIeHHBIMH B 3JIeKTPOHHOM (IH(QPOBOM) B e I pealH3yIOMNIMHI AHJaKTH9ecKle Bo3MoxHocTH KT,
collep;kaHle KOTOPHX COOTBeICTBYeT 3aKOHOJaTelIbCTBY 00 00pa3oBaHHIL




NPUMEPHASA PABO4YASA NMPOTPAMMA
YYEBHOIO KYPCA «AJITEBPA». 7-9 KJIACCbI

LESIN U3YHEHMUA YHEBHOIO KYPCA

Anrebpa ABIsgeTcs OJHHM H3 ONOPHBIX KYPCOB OCHOBHOI IMIKOIIBI:
oHa obecneumnBaeT H3yUeHHe APYIUX AHCHHIUINH, KAK eCTeCTBeHHO-
HAy4YHOTO, TaK H TYMaHHTApHOTO [HKJIOB, e€ OCBOeHIe HeodXoqHUMO
JUIs IpoJoiKeHHs oOpa3oBaHHA H B IIOBCeJHeBHOIl KH3HH. Pa3Bu-
THe Y 0o0y4YalommuXcsd Hay4YHBIX IIpelcTaBlIeHHII O MPOHCXOXKIeHHH
H CYHIHOCTH anredpaH4YecKHX abOcTpakKnHil, crocode oTpaKeHHs
MaTeMaTH4YeCKOoIl HayKoIl sABJIeHHH I IIPOoLeccoB B IIpHpoJe 1 odIle-
CTBe, POJIN MaTeMaTHYeCKOTO MOJelHpOBaHUA B HAYYHOM IIO3Ha-
HHH 1 B IIpakTHKe clocobcTByeT GOPMHPOBAHHIO HAYYHOI'O MHpPO-
BO33peHHs H KadecTB MBINLIeHHA, HeoOXOAHUMBIX 11 aJalTalil B
coBpeMeHHOM IH(poBoM obmecTBe. II3ydyeHne anredpsl ecTecTBeH-
HBIM 0OpazoM obeclleynBaeT pa3sBHTHe YMeHHda HadIw01aTh, CpaBHH -
BaTh, HAXOJAHTh 3aKOHOMEpPHOCTH, TpeOyeT KPHTHYHOCTH MBIILIE-
HHA, CHOCOOHOCTH apryMeHTHpPOBaHHO OOOCHOBBIBATHL CBOH jleil-
CTBHA H BBIBOABI, GOpMYIHpPOBATE VIBep:kKaeHHs. OcCBoeHHe Kypca
anredpsl obecnevynBaeT pa3BUTHe JIOTHYecKOro MEBIMIIeHHsA odyda-
IOMHUXCA: OHH HCHONB3YIOT [deJyKTHBHBIe H HHIYKTHBHBIE pac-
cy:kIeHNsA, o600ImeHe 1 KOHKpeTH3alllo, adbcTparipoBaHie H aHa-
moruto. OOyueHHe anredpe mpejanonaraeT 3HAYNTEIBLHBIH O00LEM
CaMOCTOATeNLHOH NedATelIbHOCTH 00y4aromuxcs, IIodToMy caMoCTO-
ATelIbHOe pellleHHe 3a/a4 ecTeCTBeHHLEIM o0pa3oM fABIsSeTCHA peanH-
3ar(ell JeATelIbHOCTHOTO MPHHIIHNA 00 y4eHHs.

B cTpykType mporpaMMEl y4eOHOro Kypca «Anredpa» OCHOBHOII
IIKOJBI OCHOBHOE MecTO 3aHHMAaloT coleprkaTelbHO-MeToAn4decKue
JTHHHAH: «YHciaa # BBEYUHCIEHHA»; «Anredbpandeckne BBIpa’KeHH»,
«YpaBHeHHs H HepaBeHCTBa»;, «DyHKOUH». Kaximas H3 3THX co-
JepKaTellbHO-MeTOQHYECKHX JIHHUII pa3BHBaeTcs Ha NPOTAKeHHN
TpEX JleT H3y4YeHHs Kypca, ecTeCTBEeHHBIM 00pa3oM IlepellneTasch I
B3aIMOJeHCTBYs ¢ APYTHMH ero NHHHAMH. B Xoe mM3ydeHHA Kypca
o0y4aromuMcsa OPHXOAUTCS JOTHYECKH paccy:KAaTh, HCIOIb30BaTh
TeOpeTHKO-MHOKeCTBeHHEBI A3BIK. B CBA3H ¢ 3THM lellecoobpa3Ho
BKJIIOYHTE B IIPpOTpaMMy HeKOTOpble OCHOBBI JIOTHKH, IIPOHH3EIBA-
IOMHe Bce OCHOBHBIE pa3jiellbl MaTeMaTH4YeCKOro oOpa3oBaHISA H
CIIOCOOCTBYIOIIHE OBJIAJeHNI0 O0yYaloMIIMHCA OCHOB YHUBepcalb-
HOTO MaTeMaTH4ecKoro s3bIKa. TakuM oOpa3zoM, MOKHO YTBepK-
JaTh, 4YTO cojep:KaTelbHOIl U CTPYKTYpPHOIl OCOOeHHOCTBIO Kypca
«AJredpa» SBIAETCS €ro HHTEerPHPOBAHHEII XapaKTep.
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Copaeprxannue JHHHH «Yiciaa U BEMHCIEHHS» CIIYKHUT OCHOBOI
I JajbHeHnIero H3y4eHHs MaTeMaTHKH, CIOCOOCTBYeT pa3BHTHIO
y oOy4aromuxcs I0THYeCcKOro MEBIMIIeHHA, GOpMUPOBAHHIO YMeHII
[I0JIB30BAaTBCS AJIrOPHTMaMH, a TaKyKe IIPHOOpETeHHIO IIpaKTHie-
CKHX HaBBEIKOB, HeOOXOJAHUMEIX JJIs IIOBCeJHEeBHOIl XKH3HH. Pa3Burne
IIOHATHA O YICJIEe B OCHOBHOII IIKOJIE CBA3aHO C palllOHaJIbHBIMII 1
HppalHoHaIbHBIMH YHCIaMH, (popMHpOBaHHEM IIpEICTaBIIEHHII O
JIelICTBHTEIbHOM 4HCIIE, 3aBepIlIeHHe OCBOESHHS YHCJIOBOMN JIHHIH
OTHECEHO K cTapllleMy 3BEHY OOIIero oopa3oBaHHA.

Copgep:kaHHe JIBYX anreOpanyecKHX JIHHHII — «Anrebpanueckne
BEIpaKEHHA» I « YpaBHeHHA H HepaBeHCTBa» cIiocoOCTByeT GopMI-
poBaHHIO Yy o0y4dalomHXcs MaTeMaTHHecKoOro almapara, HeoOXomu-
MOTO JJIsI pelleHHs 3ajlad MaTeMaTHKIH, CMEKHBIX IIpelIMeTOB H
NpakTHKO-OpHeHTHPOBAHHEIX 3ajad. B OCHOBHOI IIKOJle yueOHBIH
MaTepHall TpyHIHPYeTca BOKPYTD pallHOHaAIbHBIX BhIpasKeH . All-
redpa IeMOHCTPHPYET 3HauUeHHE MaTeMaTHKH KaK s3bIKa IS IIO-
CTpOeHHs MaTeMaTH4YeCKHX MoJeleil, OIICaHI IIPOLECcCOB H sBIIe-
HUII peaqbHOro MHupa. B 3aziaun oOy4deHHs ajJredOpe BXO ST TaKkKe
lanbHelilllee pa3BHTHe alITOPHTMHYECKOTO MBINUIeHHUs, HeoOXomu-
MOTO, B YaCTHOCTH, JUIsI OCBOEHHMS Kypca HH(pOpMaTHKH, H OBJIajlie-
HIle HaBBIKaMH JIeJYKTHBHEIX paccy:kJeHHIil. IIpeodpa3zoBaHne cHM-
BOJIBHBIX (POPM BHOCHT CBOIH cHeIH(pHIECKHH BKIAJl B pa3BHTHE
BOOOpaskeHHs, CIIOCOOHOCTEH K MaTeMaTHIeCKOMY TBOPUECTBY.

CopgepxkaHne (QyHKIHOHAIbHO-Tpad@H4UecKoil ITHHHHE HalleleHO Ha
moly4eHNe MKOIBHHKAMH 3HAaHHI O (QVHKIHAX KaK BaKHeHIeH
MaTeMaTH4YeCKOIl MoJenH A OIIHCcaHHs H HCCIeIOBaHIA pa3Ho-
0Opa3HBIX MPOLECCOB U ABIeHHI B IpHpojae H obmecTBe. I13yueHne
TOTO MaTepHala CIOCOOCTBYeT pasBHTHIO Y O0Oy4aloNUXCcs YMeHHd
HCIONB30BaTh pa3lH4YHBle BEIpasHUTelbHBIE CpelcTBa fA3LIKa MaTe-
MaTHKH — CJIOBeCHEIe, CHMBOJHYecKHe, TIpaduieckHe, BHOCHT
BKIaJ B opMHpOBaHHe MpejcTaBlIeHlil 0 polIl MaTeMaTHKH B pa3-
BHTHH ITHBHIIH3AaIUI H KYJILTYPHL.

MECTO Y4EBHOI' O KYPCA B YHEBHOM M/IAHE

CornacHo yd4eOHOMY IUIaHy B 7—9 Kiaccax H3ydaeTcs yueOHEBIH
Kypc «Anredpa», KOTOPBII BKJIIOYAeT CISAYIOIIHE OCHOBHBIE pas-
JIeJIbl coJiepsKaHIs: «Uuciaa H BBIYHCIEHHS», «AJredpaHvecKie
BbIPa’KEHI», « Y paBHEHHS H HepaBeHCTBa», «DyYHKIIHH».

VueOHBINl IIJTAH Ha H3y4YeHHe anredpel B 7—9 Kiaccax OTBOJHT
He MeHee 3 ydeOHBIX HacOB B HeJelll0 B TedeHHe KayKJoro roxa ob-
y4eHHs, Bcero 3a TpH roja obydeHHs — He MeHee 306 y4eOHBIX
qacoB.
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COAEPXAHME YYEBHOIO KYPCA (N0 rO4AM OBYYEHMA)
7/ Knacc

YJucaa u evtvucaeHus
PEILlHOHBJ'lebIE Hucna

I podn 0OBIKHOBEHHBIE H JeCATHYHEIE, IepeXo] 0T 0JHOH (GOpMEI
3almicH JApodeil K apyroil. IToHAaTHe pallHOHAIBHOIO 4YHCIIa, 3alHCh,
CpaBHeHHe, YIIOpsAJOYHBaHHEe pallHOHAJILHBIX 4HCel. ApHQMeTHYe-
CKHe JeHCTBHA ¢ pallHOHANBHBIMH uHciaaMu. PemneHue 3ajay H3
peanbHOIl IIpaKTHKH Ha 4acTH, Ha Jpodm.

CrTeneHb ¢ HaTypallbHBIM IIOKa3aTeleM: olipejeleHHe, IIpeodpaso-
BaHHe BBIpakeHHIl Ha OCHOBe ollpejeleHHs, 3allHCh OONBIINX YHCel.

ITponeHTEH!, 3a0HCEH IPOIEHTOB B BIe ApoOH H ApoOH B BUIe IIPo-
IIeHTOB. TpH OCHOBHEIE 3aJadHd Ha IIPOIEHTHI, pellleHHe 3aja4 H3
peajlbHOH IIpaKTHKH.

IIprMmeHeHHe IPH3HAKOB JIEIHMOCTI, Pa3JI0KeHHe Ha MHOKHTe-
JII HaTypalbHBIX YHCEIL

PeasipHBIE 3aBHCHMOCTI, B TOM 4HCIIe IIpAMasi 1 odpaTHas IIpo-
[OPILHOHAIBHOCTH.

Anzebpauveckiue sbiparceHUs

ITepemeHHEIe, YHCIOBOE 3HAYeHNe BhIpakKeHHs ¢ IepeMeHHOIL. [o-

OyCcTHMEIe 3Ha4YeHHs NMepeMeHHBIX. [IpencraBineHne 3aBHCHMOCTH
MeKIy BeIHYHHAaMH B BHIAe GopMynsl. BerauciaeHns mo GopMynam.

ITpeobpaszoBanie OYKBeHHLIX BEIpaK eHHIl, TOXKJIeCTBEHHO paBHEBIE
BEIpasKeHHs, IIpaBlila IpeoOpa3oBaHUd CYMM H IIpOH3BeJeHIIl, pa-
BIUIA PacKpPBITHS CKOOOK H IPHBEIeHHS I10/{J00HBIX clIaraeéMBbIX.

CBolicTBa CTelleHH C HaTypalbHEIM IOKa3aTelleM.

OaHOwWIeHBE N MHOTOYIeHBI. CTelleHb MHorouleHa. CloxkeHIe,
BEIYHTAaHHE, YMHOMXeHHe MHOTo4dleHOB. DOpMYIIBl COKpalléHHOTO
YMHOMKEeHHA: KBaJpaT CYMMBI H KBaapaT pasHocTH. Dopmyna pas-
HOCTH KBaJipaToB. Pa3noikeHHe MHOTOYIEHOB Ha MHOKHTENIH.

Ypaenenusn

VpaBHeHHe, KOpeHb ypaBHeHHs, IIpaBHla NpeoOpa3oBaHUsd ypaB-
HEHIISI, paBHOCIUIBHOCTD YPaBHEHHII.

JInHeilHOe ypaBHeHHEe C OJHOHI NepeMeHHOMH, YHCIO KOpHeH -
HellHOTO ypaBHeHH:d, pelleHHe IHHeIHBIX ypaBHeHHIH. CocTaBlie-
HHe ypaBHeHHII II0 YCIOBHIO 3ajaull. PelleHne TeKCTOBEIX 3aja4 C
IIOMOWIBIO0 YpaBHEHIII.

JIuneiiHoe ypaBHeHHe C IByMs [epeMeHHBIMH H ero rpagpuk. CH-
cTeMa JBYX JHHEIHBIX ypaBHeHHUI c JAByMs IepeMeHHBIMH. Pemnre-
HHe CICTeM ypaBHeHHII crocoboM moicTaHoOBKH. IIpumeps! pemie-
HHS TeKCTOBBIX 3ajlad ¢ IOMOIIBIO CHCTeM YpaBHEeHMI.
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Koopdunamut u zpaduxu. Oynxyuu

Koopanuara ToYKH Ha IpsAMoil. YHcIoBEIe IIPpOMEXYTKH. PaccTo-
SIHHE MEXKIYy ABYMs TOUKaMH KOOPJIMHATHOH IIPAMOIIL.

IIpssmoyrosipHast cucTeMa KoopauHar, ocul Ox u Oy. Abcliiicca 1
OpAHMHAaTa TOYKI Ha KOOpAHHATHOII IIockocTH. IIpuMepsl rpadg HKOR,
3aJaHHEBIX GopmynamMH. YTeHne rpad HKOB pealbHBIX 3aBHCHMOCTEH.

ITonsTne pyHKmuU. I' paduk dyukuun. CBoicTBa G yHKIUIL. JINHel-
Has pyHKing, eé rpaduk. I'paduk pyskimu iy = |x|. I'paduueckoe
pelleHHe JIHHEHHBIX ypaBHeHHI I CHCTeM JIHHeHHBIX YpaBHEHHIL

8 Knacc

Hucaa u ssvtvucaeHus

KeaapartHblil KopeHb 13 uncia. llorarne o0 mppalioHaJIbHOM
HHCIIEe. ,HECHTH‘H{LIE HPHGHH}KEHHH I-[pp&].lPIDH&I[BHLIX yHcen. CBoll-
CTBa apIICbM(ETIIEIECKII_X KBaJIpaTHBIX I{DpHEﬁ H HX IIPIHMCHCHIHC K
IIpeoOpa30BaHHIO YICIOBBIX BBIPAKEHHII M BBIYHCICHISAM. Jleii-
CTBHTCIBHEBIC YIICJIA.

CTenleHE C InellbkiM IIOKa3aTelleM H e& CBOIICTBA. CT&HHEPTH&H 34a-
IIICE YHCIIA.

Anzebpauueckue ebipaixceHusn

KsagpaTHelll TpEXUiIeH; pa3lokKeHHe KBaJpaTHOTo TpéxdleHa Ha
MHOZKIITEJIH.

Arredpandyeckass ApoOb. OCHOBHOE CBOHCTBO alredpaH4yecKoH
apodbu. CroxeHle, BEIYHTaHIe, YMHOXKeHHIe, HelleHHe alredpanye-
CKHX Jpodell. PannoHanbHBIe BEIpaKeHHS H HX IIpeobpa3zoBaHHe.

Ypasnenusn u HepaseHcmesa

KrajapaTtHOoe ypaBHeHHe, hopMyla KOpHel KBaApaTHOTO YpaBHEeHH .
Teopema Buera. PemeHne ypaBHeHHI, CBOJAIINXCHA K JIHHEHHBIM H
kBagpaTHBEIM. ITpocTeiimne gpoOHO-pallHOHAILHEIE YPAaBHEHH.

I'padnueckas HHTepnpeTalHs YpaBHEeHHII ¢ ABYMsS IlepeMeHHBIMH
H CHCTeM JIHHeIlHEBIX ypaBHeHHIl ¢ AByM: IlepeMeHHBIMH. IIpumepsr
pellleHHs CHCTeM HelHHeHBIX ypaBHeHHII ¢ IBYMs IlepeMeHHBIMI.

Pemenne TeKCTOBBIX 3ajad alredOpaH4ecKHM CIIOCOOOM.

JHCcIIOBEIE HepaBeHCTBAa H HX CBolicTBa. HepaBeHCTBO ¢ OJHOII
nmepeMeHHOIl. PaBHOCHIBHOCTE HepaBeHcTB. JInHeliHble HepaBeH-
CTBa C OJHOH IepeMeHHOH. CHCTeMB! JTHHeIIHBIX HepaBeHCTB C OJ-
HOIl ITepeMeHHOH.

DOynHrxyuu

ITonarne ¢yHKIHH. OGIacTh onpelelleHHs H MHOXKECTBO 3Hade-
HHl QyHKNHH. CriocoOb! 3aj1aHuA (PYHKITHIIL.

I'papux dpyukimn. Urenne cBoiicTB (pyHKIIHH 10 eé rpaduky.
ITpumeps! rpadHUKOB (DYHKIIHI, OTPpaKalIUX pealbHBIEe IIPOIECCHL
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DYHKI[INH, OMHICHIBAIONIHEe IPAMYI I 00paTHYXO NPOIIOPIHOHANE-

2
Hble 3aBHCHMOCTH, HX rpadukn. OVHKINH Y = X. Y = X,
y = Jx, y = [x]. I'padpudeckoe pelleHHe YpaBHEHHII H CICTEM

YpaBHeHHII.

9 knacc

YJueaa u gbucaeHUs
JleUcTBUTEIbHbIE YMCaa

PanunoHaneHBle 4YHcIa, HppanUoHalbHBIe 4YICla, KOHEYHEIe H
OecKOHeuHEIe JecATHYHEIe Ipo0H. MHOXKEeCTBO JeHCTBUTEeILHEIX Y-
cell; JeliCTBHTelbHEIe Ylciaa Kak OecKoHedYHEBle HecATHYHBIe APOOH.
B3auMHO OJJHO3HAYHOE COOTBETCTBHE MEeXKIY MHOKECTBOM IeliCTBH-
TeJIbHBIX 4YHCell I KOOPAHHATHOH IIPIMOI.

CpaBHeHHe IellCTBHTelIBHBIX YHCell, apHdMeTHUYeCKHe IellCTBIA
C JeHCTBHTeNLHBEIMH YHCIaMH.

M3mepeHusa, NpUBSIMIKEHWUS, OLEHKM
P&BMEPLI 00BLEeKTOR OEPYHAWIIEro Mupa, JIHTEIBHOCTE TIPOIIEC-
COB B OKpPYXRaKMeEM MHpEe.

HpIIGJﬂ-I}KéHHDE SHAYUCHIIC BEIMYITHBI, TOYHOCTD HpIIGJIII}KEHIIS[.
OKI}YTHEHHE HHCell. HPHKH,I[KH I oIIeHKAa pe3yYIBTATOB BBIYHCIIeHHI.

Ypasnernua u Hepasencmeaa
YpaBHeHWA C 0HOM nepemeHHOoM

JInneiiHOe ypaBHeHHe. PemeHiie ypaBHEHHII, CBOISIINXCS K JIH-
HEHHBIM.

KsagparHoe ypaBHeHHe. PellleHHe ypaBHEHHII, CBOIAIIMXCS K
KBaJpaTHEIM. bukBajpaTHOoe ypaBHeHHe. IIpuMepsl pelmieHHs ypaB-
HeHHH TpeTheil H 4eTBEPTOIl cTelleHell pa3loKeHHeM Ha MHOKHTeIIH.

Pemenne JIpOOHO-pallHOHAIbHBIX YpaBHEHHH.

Pemmenne TeKCTOBBIX 3ajla4d ajlredpandec KM METOIOM.

CuCTeMbI YpaBHEHMM

YpaBHeHHe C AByM: IlepeMeHHBEIMH H ero rpapuk. Pemenne cu-
CTeM ABYX JIHHeIHBIX YpaBHeHHI ¢ ABYMs IlepeMeHHBIMH. Pemrenne
CHCTeM JBYX ypaBHeHHII, OJHO H3 KOTOPHIX JIHHeliHoe, a Jpyroe —
BTOpOil cTeneHH. I'padhHueckass HHTepopeTallls CHCTeMBl ypaBHe-
HHII ¢ IBYMS HepeMeHHBIMH.

PemeHnne TeKCTOBBIX 3ajad alredOpandecKiM CIIOCOOOM.

HepaBeHcTBa

YuciioBble HEpaBeHCTBA H HX CBOIicTBAa.
Pemenne nHHeHHBIX HepaBeHCTB C OJHOI NepeMeHHOH. Penrenne
CHCTeM JIHHEHHBIX HepaBeHCTB C OJHOH NepeMeHHOH. KBajgparTHile
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HepaBeHCTBA. | pacdmyueckas HHTepIIpeTallus HEPABEHCTB U CHCTEM
HEpaBEHCTB C ABYMS IIepeMeHHBIMH.

Pynxuyuu
Kranparnunas dyHKINA, €€ rpaduk u ceoiicrBa. Ilapadosia, Ko-

OpAIHATEI BEPIITHHBI Hﬁpﬂﬁ[}ﬂfﬂ, OCh CHMMCTPIHIT r[apaﬁmrbl.
3

I'padpukn ¢ymxmui: y =kx, y=kx+ b, y= - U =X,
X

Y = +/X., Yy = [X] H HX CBOIHCTBA.

Yucaoeble nocaedosamenbHOCTU

Onpegenerue M cnocobbl 3afaHMA YMCNIOBbIX NOCNEA0BaTE/IbHOCTEN
ITousiTHe YHCIOBOIH IIOCHeNOBaTeNbHOCTH. 3ajaHHe IIOClIeloBa-
TEeIBHOCTH peKyppeHTHOH (opmyliol H ¢GopMylIoll N-ro 4yieHa.

ApudbmeTUYeCKaa U reoMeTpUYecKas Nporpeccuu

ApubpmMernueckas H reoMerpuyeckas nporpeccun. DopMyiIsl I1-
ro wieHa apH(MeTHYeCKOH H reoMeTpHYeCKOH NporpeccHi, CyM-
MBI IIEPBBIX 11 YIE€HOB.

I300paxkeHne 4iIeHOB apH(pMeTHUeCKON U reoMeTpHYecKOH IIpo-
rpeccuil To4KaMH Ha KOOPJAHHATHOH IIIOCKOCTH. JIHHEHHBIH U JKC-
MMOHEeHIIHANBHBIH pocT. CII0KHEIe IIPOLEHTEI.

MJAHMPYEMBIE MPEAMETHDBIE PE3Y/IbTATbI OCBOEHWA MPUMEPHOW
PABOYEN MPOIPAMMbI KYPCA (MO Mo 4AM OBYYEHMUA)

OcBoeHHe y4eOHOTro Kypca «Anredpa» Ha YypOBHe OCHOBHOIO 00-
mero odopa3zoBaHHA JOKHO oDecniednBaTh JOCTHKeHHe ClIeIyIONIHX
IIpeIMeTHBIX 00pa30BaTelbHBIX Pe3yIbTaTOB:

7 Knacc

Yucaa u evrvucaeHus

6 BBITIONIHATH, coueTast yCTHBIE H ITHCbMEHHBIE IIPHEMBI, apH(pMe-
THYECKHE JISHCTBHA C pallHOHAJIbHBIMH YIHCIaMH.

6 HaXoIuTh 3Ha4YeHHs YHCIOBBIX BBIpaKeHHUII; NIPHMEHATH pa3HO-
obpa3Hble CIIOCOOBI H NPHEMBI BEIYHCISHHS 3HaA4YeHHH JpoOHBIX
BEIpasKeHHII, coJep:KalliuX OOBIKHOBeHHEIe H JlecATHYHBIE JpOoOH.

6 IlepexoauTs oT 04HOH GOPMBI 3alIHCH YHCeNI K Apyrol (mpeodpa3zo-
BHIBATE JeCATHYHYK IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JeCATHYHYIO, B HACTHOCTH B O eCKOHEUHYIO J1eCATHYHYIO Ipo0h).

6 CpaBHHBaTh H YIOPAJNOYHBaTh palHOHAIbHBIE YHCIA.

6 OKpYIIAThH 4HCIIA.

6 BEIMOMHATE IPHKUIAKY H OIleHKY pe3ylbTaTa BBEIYHCIEHI, OlleH-
Ky 3Ha4YeHHII YHCIIOBBIX BbIpayKeHHII.
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6 BEIMOIHATE JeHCTBHA CO CTEeIleHSIMH C HaTypalbHBIMH TIOKA3aTE-
JIAMIL.

6 HPHMGHF{TB IIPpH3HAKH JCIHMOCTIH, Pa3/I0KCHHEC Ha MHOMKIITCIIH
HaTypallbHBIX YHCCII.

6 Pemartnb IIpPAKTHKO-0OPHEHTIHIPOBAHHEIE 340a4ll, CBA3ZAHHEIE C OTHO-
meHiteM BelIlYHH, IIPOoINOopPpHHOHATBHOCTERY BEIIHYIHH, IIPOITenTaMII]
HHTEPIIPETHPOBATE Pe3YIBTATEI pENNIeHHA 34044 C Y‘léTDM orpaHH-
qem{ﬁ, CBA3aHHBIX CO CBOHCTBaAMH paccMaTpBaeMBIX 00BLEeKTOB.

Anzebpauveckue ebiparceHun

6 llcmons30BaTh anredpandecKyl TEepMHHOIOTHIO H CHMBOJHKY,
NpUMEeHATh eé B mpolecce OCBOEHHS y4eOHOTO MaTepHana.

6 HaXxoaUTE 3HaueHHs OYKBeHHBIX BEIpa’keHHI IIpH 3aJaHHEIX 3Ha-
YEeHISX IIepeMEHHBIX.

6 BBITONTHATH IpeoOpa3zoBaHHUA IeIOT0 BBIpa)KeHHA B MHOTrOYJIEH
npHBeJeHNeM I0J00HBIX cllaraeMBIX, pacKpbITHEM CKOOOK.

6 BRIMTOTHATE YMHOKeHHe 0JHOYIIeHAa Ha MHOTOY/IeH H MHOTOYIIeHa
Ha MHOTOUYIIeH, TIPUMeHATh GOopMYIILI KBajipaTa CyMMBI H KBajpa-
Ta Pa3HOCTH.

6 OCylIecTBIAThL pa3jlokKeHHe MHOTOYIEHOB Ha MHOMKHTeNIH C IIo-
MOMIBIO BEIHECEHHA 3a CKOOKH 00IIero MHOKHTENd, TPYOIHPOBKH
craraeMbIX, IpHMeHeHHd QOopMYI COKpPaIlEéHHOTO YMHOMKeHH.

6 IIpnMeHsaTs npeoOpa3zoBaHHI MHOTOYIEHOB IS pelieHHs pa3s-
JUYHBIX 3a/a4 N3 MaTeMaTHKH, CMeKHBIX IIpeIMeTOB, H3 pealb-
HOII NPaKTHKH.

6 I1cniolib30BaTh CBOHCTBA cTelleHell ¢ HAaTypalbHBIMH IIoKa3aTellsd-
MH I IpeoOpa3oBaHUA BhIpaXKeHHIl.

YpasHeHun u HepaseHcmsd

6 Pemrarp JIHHeHHBIEe YpPaBHEHHS ¢ OJHOIl IlepeMeHHOH, IIPHMeHsd
IpaBHlla Iepexoja 0T HCXOJAHOTO ypaBHeHHd K PaBHOCHIBHOMY
eMy. IIpoBepaTsh, ABIfgeTCA IH YICIO0 KOpHEM ypaBHEHHI.

6 lIpnMmeHsaTE rpadrUecKkie METOIbl IIPH PENIEHHH JIMHENHBIX
YpaBHEHHI H UX CHCTEM.

6 ITomOupars HIpHMephl Iap 4YHCell, SABIAIONINXCA pelleHHeM -
HEeMHOTO YpaBHeHHs ¢ ABYM: IepeMeHHBIMIL

6 CTpOHTh B KOOPAHHATHOIN IUIOCKOCTH IrpadHK JIHHEIIHOIO ypaB-
HeHHs C JABYMsS IIepeMeHHBIMH; MOIL3YysACh Ipa(GHKOM, NIPHBO-
IUTE IpHMepHl pellleHls YpaBHeHH.

6 PemlaTe cHCTeMB! JABYX IHHEIHHEBIX YpaBHEHHI ¢ ABYMs IepeMeH-
HBIMII, B TOM 4IcJ€ IpaHIecK.

6 COCTaBIATH 1 pelllaTh JIHHeIIHOe ypaBHeHHe HIIN CHCTeMYy JIHHeH-
HEIX YpaBHEHHII II0 YCIOBHIO 3ajlaull, HHTepPIpeTHPOBAaTEL B COOT-
BeTCTBHH C KOHTEKCTOM 3aJadl IIOJNY4YeHHBII pe3ylbTaT.
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Koopdunamut u zpaduxu. OyHxyuu

6 I1300pakaTk Ha KOOPJAHHATHOH IIPSIMOH TOYKH, COOTBETCTBYIO-
mie 3aJaHHBIM KOoOpAHHATaM, IYYH, OTpe3KH, HHTepBajbl; 3a-
NICBIBATh YICIIOBEIE IIPOMEXKYTKH Ha anreOpand4eckKoM S3BIKe.

6 OTMeuaTh B KOOpPAHHATHON IUIOCKOCTH TOYKH IIO 3aJaHHBIM KO-
opIiiHaTaM; CTPOUTH TIpaguKH NHHEHHBIX OQyHKIL. CTpouTh
rpaduK pYHKIIHH Y = |X].

6 OIICBEIBATHL C IOMOINEIO (PYHKIMIT H3BeCTHBIE 3aBHCHMOCTH MeiK-
Iy BeJIHMYHHAaMII: CKOPOCTh, BpeMs, pacCcTosHIe; I[IeHa, KoJlHde-
CTBO, CTOUMOCTE, IIPOU3BOAHTEILHOCTE, BpeMs, 00BEM pabOTHI.

6 HaxoauTts 3HaUeHHEe (PYHKIIHH I10 3HAUYEHHUIO €€ apryMeHTa.

6 IloHnMaTe rpadguUecKH croco® IpejcTaBIeHHs H aHalIH3a HH-
(popManuu; H3BlIeKaThb H HHTepOpPeTHPOBATE HHMOPMALUIO H3
rpagHKOB pealbHBIX IIPOIECCOB H 3aBHCHMOCTeI.

8 Knacc

Jueaa u ebucaeHUR

6 Ilcmonb30BaTh HavalbHBIe IIpe/ICTaBIeHHs O MHOMKecTBe Ieil-
CTBHTENILHEIX 4YHCeNl I8 cpaBHeHHHA, OKPYIJIeHHsS H BBIYHCIIe-
HHII; H300pa)aThk [AelCTBHTENBHEIE HHCIa TOYKAMH Ha KOOpPIH-
HaTHOH IIpAMOIL.

6 IIpuMeHATE MOHATHe apH(MeTHYeCKOr0 KBaJpaTHOTO KOPHS; Ha-
XOIHTh KBaJpaTHble KOPHH, HCIIONL3YHA IIPH HeoOXOJHMOCTH
KaJbKy/lIATOp; BBIIONHATL Mpeodpa3oBaHHA BBEIpaKeHHI, coxep-
JKallx KBaJpaTHBIe KOPHH, HCIONIb3Yys CBOICTBAa KOpPHeIL.

6 IIcIIONE30BATE 3allIcH OONBMINX H MAalBIX YHCel ¢ IOMOMIEBI Je-
CATHYHEIX JApo0eH M cTeneHel uncia 10.

AnzeOpauveckue 8bipaixceHus

6 IIpuMeHATH MOHATHE CTEIleHH C IeJILIM MoKa3aTeleM, BBINOJ-
HATH IIpeoOpa3oBaHHs BBEIpa)KeHHII, coJep:KallHX CTeleHH C Ile-
JIBIM IOKa3saTelleM.

6 BBIIONHATL TOXK/IeCTBEHHLIe IIpeoOpa3oBaHHA palHOHAIbHBIX
BEIpa’KeHHII Ha OCHOBe IIPAaBHI JelICTBHII HaJ MHOTOYIIeHAMH U
anreopanyecKHMH JIpPOOsSMH.

6 PacrxianpiBaTh KBaJIpaTHBII TPEXWIEH Ha MHOKHTEIIH.

6 IIpMeHATs IIpeoOpa3oOBaHHA BRIpaKeHHH A pellleHHsd pa3IiHd-
HEIX 3aja4 M3 MaTeMaTHKH, CMeXKHBIX IIpeIMeTOB, H3 pealbHOMH
MpaKTHKMU.

ypHBHEHHR u HepaseHlmed

6 Pemare JII-IHEfH—IbIE, KBalpaTHBIC YPAdBHCHIIA I PallllOHAJIEHBIC
YpaBHEHIIA, CBOOANTHECHd K HHM, CHCTEeMBI NIBYX YpﬂBHEHIIﬁ C IBY-
MA IICPCMCEHHBIMIL.
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6 IIpoBoIUTE IIpOCTEHINNE HCCIIEOBAHHS YPaBHEHHH H CHCTEM
YpaBHEHHII, B TOM YHCJIE C IPHMEHEHHEeM I'papHYecKHX Hpe-
CTaBJIEHHII (ycTaHaBJINBaTh, HMEET JIH YpaBHEHHE IUIH CHCTeMa
YpaBHEHHII pellleHs, eClI HMeeT, TO CKOJIbKO, H IIp.).

6 IlepeXxoaUTE OT clIoBecHOH (hOPMYIHPOBKH 3aj1adul K e€ anreodpa-
HYeCcKOIl MOJenH ¢ INOMOIIBI0 COCTaBIeHHs ypaBHEHHS HIIH CH-
cTeMBbl YpaBHeHUIl, HHTepIpeTHPOBATh B COOTBETCTBHH C KOHTEK-
CTOM 3ajlavll IOJIY4YeHHBIH pe3ylbTaT.

6 lIpUMeHATL CBOIICTBA WYHCIOBBIX HepaBeHCTB IJId CpaBHeHN,
OILleHKH; pelllaTh JIHHellHble HepaBeHCTBa C OJHOI IepeMeHHOI U
HX CHCTeMEI; JaBaTbk IpadUUecKyl0 IIIIOCTPAllHI0 MHOKecTBa
pelleHHil HepaBeHCTBa, CHCTEeMBl HepaBeHCTB.

Dynrxyuu

6 IJoHHMaTe M HCIIOJIB30BaTh (DYHKIHOHAJIBHBIE IIOHATHS H S3BIK
(TepMHHEI, CHMBOJIHYecKlle 0003HaueHNs); onpelelsaTh 3HaueHHe
(pyHKIIUH 110 3HAYEeHHIO apryMeHTa, oIpelelaTh CBOilcTBa PyHK-
U 1o eé€ rpaduky.

6 CTpOUTE rpaUKH 3TeMeHTapHBIX (QYHKIHI BHOA Y = Y= X

y=2x,y = Jx,y =|x]|; onHCEIBaTL CBOIICTBA YHCJIOBOI (yHK-
IIHH 110 €€ rpadHKy.

9 knacc

YJueaa u gsucaeHuUs

o CPBBHHB&TL I YIIOpAOOYHBATE pallHOHAIILHEIE 1 HppallHOHAIL-
HEBIC HHCIA.

6 BBINIONIHATEL apHEpIﬂETHTIECKHE AelicTBHA C pailHOHaIbHBIMIT YHC-
JIamMH, COUCTad YCTHBIC H ITHCEMCHHBIC HpIIéMBI, BBIITOJIHATE BbI-
YHCICHHA C HppalHOHAJIbHBIMH YIHCIIAMI.

& HE.XD,I[I[I']': 3HAUEeHHS CTEeIleHeH ¢ HeJIbIMH ImoKa3aTe/saMHi H KOp-
HEﬁ; BBIMMIHCIIATL 3HAWMECHITA YHCIOBLIX BprEDKEH[Iﬁ.

t DKP}’I‘HHTL JAelCTBHTEIbLHBIEe YHCIIA, BBINOJIHITE MPpUHKHIRKY pe-
3YILTaTa BBIYHCJIEHNI, OIIEHKY YHCIIOBBIX BHpa}I{EHHﬁ.

YPI‘JGHEHHH u HepdaseHcmesda

6 Pemats IHHeIHBIe H KBaJpaTHBIe YPABHEHIIA, YPABHEHIA, CBOOA-
NTHECH K HITM, HpGCTEf.HHHE ﬂpDﬁHD-pﬂHIIDHﬂJ]LHbIE YPpaBHCHIIA.

6 PemaTh CHCTEeMBI ABYVX JTHHEeHHBIX YpﬂBHEHHﬁ C IBYMA IepeMeH-
HBIMH H CHCTCMBI JIBYVX Ypa.BHeHI-lﬁ, B KOTOPBIX OJHO YPABHCHIIC
HE SIBJISIETCH JIMHEHHBIM.

6 PemraTe TeKCTOBBIE 3agadl 3J]1"EﬁpﬂIILIECKHM CIocodoM ¢ IOMO-
B COCTaBIICHHA YpaBHeHHA HIH CHCTeEMEI IBYVX Yp&BHEHI*IIT[ C
ABYMA ITepeMeHHBIMI.
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6 IIpoBOJIUTE HpocCTeHIe HCCiIeJIOBaHUS YpaBHEHHII H CHCTEM
ypaBHEHHII, B TOM YHCJIE€ C IIpHUMeHeHHeM rpadHUIecKHX Ipe]l-
CTaBJIEHHH (yCTaHaB/INBaTh, HMEET JIM YpaBHEHHE IWIH cHCTeMa
ypaBHEHHII pelleHus, ecJIH HMeeT, TO CKOJIbKO, H IIp.).

6 PenraTs nHUHeliHBIe HepaBeHCTBa, KBaJpaTHLIe HepaBeHCTBa; H30-
OpakaThb pellleHHe HepaBeHCTB Ha YICIOBOH MPSIMOIl, 3aIlHCHI-
BaTh pelleHIe ¢ MOMOIELIO CHMBOJIOB.

6 PemaTek clcTeMBl NHHeIIHBEIX HepaBeHCTB, CHCTEeMEI HepaBeHCTRB,
BKJIIOYAIONIHe KBaJpaTHOe HepaBeHCTBO;, H300pakaTb pelleHUe
CHCTeMBl HepaBeHCTB Ha YHCIOBOIl IPAMOII, 3alIICBIBATE penle-
HHE C ITOMOIILI CHMBOJIOB.

6 Ilcrions30BaTh HepaBeHCTBAa IPH pelleHNH pa3lHYHBIX 3aJad.

DPynrxyuu
6 PacriosnaBars (;)YI{KL[P[[I H3YUeHHEBEIX BHIOB. IToka3sIBaThL cxema-
THYeCKH pacIloJIoKeHHe Ha KODP,H]-IH&TI—IDﬁ IMIITOCKOCTH l'pa(pI{KOB

byukimit Buga: y = kx, y =kx + b. y = I;{_t;:mrcz+I:|x+|tf!,

y=x. = )(/Ty = [ X | B 3aBHCHMOCTH OT 3HaueHHH Koddduun-

€HTOB; OITNCHIBATH CBOMCTBA (HhyHKITHII.

6 CTpouTh U H300pa)kaTh cXxeMaTH4YecKH rpadHKH KBaJIpaTHUHBLIX
(byHKIIIMIT, ONHCBIBATE CBOIICTBA KBAJAPAaTHIHBIX (D YHKITHIT IO X
rpadgpuKam.

6 PacriozHaBaTh KBalpaTHYHYK (QYHKIHIO 10 (opMyJie, IIPHBO-
JIUTH OpHMEPHI KBaJApaTHIHBIX (QYHKIIHI 3 pealbHOIM KI3HI,
(hu3HKN, TeoOMeTpPHIL.

Apugdpmemuueckan u zeomempuueckan npozpeccuu

6 PacnosHaBaTh apH(MeTHUECKYIO H reOMeTPHYECKYIO IIporpeccHH
IIPH pa3HBIX Croco0ax 3ajaHusd.

6 BEIMOTHATE BEIYNCIIEHHs C HCIIOIb30BaHUeM (opMyII N-To 4ineHa
apudmMeTH4YeCKONl I TeoMeTpH4YeCKOH IIporpeccHi, CYMMEl Iep-
BBIX I1 4JI€HOB.

6 I1300paxarp 4ieHbl MOCIeJ0BaTeIbHOCTH TOYKaMH Ha KOOpIH-
HATHOH IIJIOCKOCTH.

6 PeniaTe 3ajgauf, CBA3aHHBIE C YHCIOBBIMH IIOCHE10BATeIbHOCTH-
MH, B TOM 4HCJIe 3aa4H H3 peallbHOH KH3HH (C HCIIOJIb30BaHHEM
KaJbKyIsaATOpa, HH(POBBIX TeXHOJIOIHI).
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1992BUM 6—G "VHMLYWILYW
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TEMATWUYECKOE NJIAHUPOBAHME YYEBHOIO KYPCA (MO rOJAM OBYYEHMA)

7 knacc (He mMexee 102 y)

Haspauue
pasaena (TeMsl)
(4Hca0 4acog)

OcHoBHOe coj epiKaHHe

OcHOBHBIe BHJbI JeATeJbHOCTH oﬁyqamumxca

Yucsia M BbIYHC-
JIeHUsl.
PanmuonanbHbBIE
Yyucaa

(25 4)

[ToHsiTHE paIOHATEHOIO WHCIA,
Apundmerndeckiie JIelicTBHA ¢
pamHoHaTbHBIMH qICIaMIHL.
CpaBHeHHe, YIOPSI0YHBaHHe
paIIOHATEHEIX HHCEIL

CTeneHb ¢ HaTypaJbHBIM IIOKa-
3aTereM.

Pentenrie OCHOBHBIX 3ajlad Ha
IpoOH, IPOIeHTE 13 pealbHOoIl
TP aKTHKII.

ITpuzHakil AeIHMOCTH, pazio-
JKeHIIsT Ha MHOMKITeIH HaTy-
PATTBHEIX UHCEeTI.

Peansrble 3aBHCcHMOCTH. Ilps-
Masi 1 oOpaTHas IIPOIOPIIHO-
HaJIBHOCTI

CHCTEeMAaTH3MpOBaTh U 060raliaTh 3HAHUA 00 OOBIKHO-
BEHHBIX U AECATHHHBIX APoOsIX.

CpaBHHMBaTh M YVIIOPAJA0YHBATh APOOH, Ipeodpa30BBIBas
IpH HeoOXOJHMOCTH JleCATHYHEIE Jpo6I B OOBIKHOBEH-
HEIe, OOBIKHOBEHHBIE B JIECATIYHEIE, B YaCTHOCTH B Oec-
KOHEYHYIO JTecATHIHYIO JpOo0k.

IIpUMeHATh pa3sHOOGpasHbie cNoco6bl U NPHEMBI BbI-
YHCJIeHHA 3Ha4YeHHH ApOoGHBIX BbIpaxKeHWH. colepxa-
X OOBIKHOBEHHEIE U IecATHYHBIe IpOOI: 3aMeHSITh
IpH HeoOXOAHUMOCTH JeCATHIHYIO Ipo0h 00BIKHOBEHHOIT
I OOBIKHOBEHHYIO JeCSITHYHOI, IPHBOIHUThL BBIpaKeHHe
K (popme, Hanbolee yI0O0HOI AN BBRMICIEHNII, Ipeod-
PAa3OBBIBATE MPOOHEE BREIpaKeHHs Ha YMHOKeHHe W Jie-
JeHHe JeCATHIHBIX Ipobeil K JelICTBIAM C IEeIBIMI 9Ic-
JTaM.

IIpUBOAUTL YUC/10Bble U GYKBeHHbIe IPUMePbl CTeleHI
C HATypalbHBIM IIOKa3aTelleM, OOBSCHAS 3Ha4deHUS Oc-
HOBAHIIA CTelleHII I MTIOKAZATSIIY CTelleHII, HAXOOHNTE 3HA-
qeHId cTelleHell Buaa a” (a — mnioboe palllioHalIbHOe
HICI0, 1 — HaTypalbHOE YHCIO).

IoHUMaTh CMBICT 3aIICH GOJBIIIX HICE ¢ TTOMOIIBIO
JecATHYHEIX Apodell I cTeneHell dmcna 10, npUMeHATH
IIX B peallbHBIX CHTYAIlIfaX.




¥S

ewwedlodu senoged seHdswnd])

IMpodoasicenue

Haasanue
pasjesa (TeMsl)
(4uca0 dacor)

OcHoBHO®e cojepxxaHHe

OcHoBHBIE BHAbI OeATeJIbHOCTH 06yqamumxca

npﬂMCHHTb IIPIISHaKII JCIIIMOCTII, PAa3IoyxKCHIIA Ha
MHOJKHTEeI HATYPAJIBHBIX YICel.

PemaThs 3ajjayM Ha 9acTH, IIPOIEHTEI, IIPOTIOPIIHH, Ha
HaxXoKJeHHe JIpo0H (IIpolleHTa) OT BETHYIHHEI I BeIIYH-
HBI IO e€ ApodH (NMpoLeHTY), ApodH (IponeHTa), KOTO-
PBIIl COCTABIBIET OiHa BE/JIHMHHA OT Apyroil. IpMBoaUTD,
pasbuparh, OeHHBAaTh pa3IYHbIe peIlleHNs, 3aIlici
pelreHHiI TEKCTOBBIX 3ajad.

PacnosHaBaTbh M 0GBSCHSTH, ONHpasch Ha OIpelese-
HIS, IPAMO TPOIOPITHOHAIBHEE H 00paTHO IIPOIIOPIIH-
OHAalIbHBIE 3aBHCHMOCTH MEXK]IY BelIHIHHAMI; HPHBO-
AHTH NIPHMEPBI ITHX 3aBHCHMOCTEI I3 pealbHOTO MHpA,
U3 IPYTHX y4eOHBIX IIpeIMeTOB.

PemiaTh NpaKTHKO-OpHEHTHPOBAHHEIE 3a0aqll Ha Ipodil,
TIPOLEHTHI, IPAMYI0 I 0OpaTHYIO IpOIOPITHOHATBHOCTIL,
TIPOTOPITHI

Anre6panyeckue
BbIpasKeHUs
(27 4)

BykreHHble BEIpaxkeH!s. llepe-
MeHHble. JloIlycTHMBIE 3Hade-
HIISI HepeMeHHbIX. POopMYyIIbL.
IIpeoOpasoBaHie  OyKBEHHBIX
BEIpaKeHIIH, pACKPHITIIe CKODOK
H IpHBeJeHHe NMOJOOHBIX cllara-
eMBIX.

CBolicTBa CTeIIeHH ¢ HaTypalb-
HBIM TIOKa3aTeleM.

OBJIageThb aareopaidecKkoil TepMHHONIOTHE I CIIMBOJII-
KOil, IPHMEeHATH &€ B Ipollecce OCBOSHHS yIeOHOro Ma-
TepHaa.

HaxoauTs 3Ha4YeHIs OYKBEHHBIX BbIPpaskeHHIl [IPH 3a-
JAHHBIX 3HaUeHIDIX OYKB; BBIIOIHATH BBIUICIEHHS 10
dopmynam.

Bpino/IHATE IpeoOpa3oBaHIs I1€JIOT0 BEIpAKeHHS B
MHOTOYNIeH INpHBeleHIeM MNOJOOHBIX claraeMbIX, pac-
KPBITHEM CKODOK.
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MuorouneHsl. CloXKeHHe, BBIYH-
TaHHIe, YMHOXKEHIE MHOro4iIe-
HOB. DopMYyIBbl COKpalllEHHOTO
YMHOKeHHs. PasnoxeHne MHoO-
TOYJI€HOB Ha MHOXKHTEIH

BpINo/IHATE YMHOKeHIe OJHOWIeHa Ha MHOTOWIEH H
MHOTOYlIeHa Ha MHOTOYIEH, MPUMEeHATh QopMYyIbI KBa-
apaTa cyMMBI 1 KBaJpaTa pa3HOCTH.

OcCyl1ecTB/JAATDh Pa3IoKeHIe MHOTOWIECHOB Ha MHOJKHTE-
I IIyTéM BBIHECEHHS 3a CKOOKH OOINero MHOMKHTENM,
TpUMeHeHHsT (GopMYTEl pa3iHOCTH KBaapaTol, dopmyn
COKPAIEHHOTO YMHOKEHHUS.

IIlpuMeHATH peobpa3oBaHle MHOTOYWISHOB IS pellle-
HIIS pa3slHYHBIX 3ajJad 113 MaTeMaTHKH, CMeKHBIX IIpe]-
METOB, U3 pealbHOIl IPaKTHKH.

3HAKOMMTLCH C H(.'I‘Opl‘leﬁ PazBITHA MaTeMaTHKII

YpaBHeHUsi
H HepaBeHCTBA
(20 4)

VpapHeHHe, IIpaBlia IIpeodpa-
30BaHHA YypaBHEeHHs, paBHO-
CIUTBHOCTh YpaBHEHMHII.
JInHellHoe ypaBHeHIle ¢ OIHOI
nepeMeHHOIl, pellleHHNe IHHell-
HBEIX ypaBHeHHil. PeneHne 3agad
¢ IOMOIIbIO YpPaBHEHIII.
JlugeiiHoe ypaBHeHNEe C IByMS
HEPEeMEHHBIMH H €ro rpadHkx.
CucTteMa OBYX JTHHEIIHBIX ypaB-
HEeHHII ¢ IBYMs IlepeMeHHBIMIL
Pemrenne cHCTeM YpaBHeHH
croco00M IOICTAaHOBKI I CIIOCO-
OoM ClIOZKCHI

PemaTe nuHeilHoe ypaBHeHIe ¢ OJHOIl IepeMeHHOII,
NpHMeHss NpaBHJa Ilepexola OT HCXOJHOr0 YpPaBHEeHIs
K paBHOCIUIBHOMY eMy Oosee mpocToro Bria. [IpoBepsTs,
ABJIAESTCA JIII KOHKPEeTIIOE THICI0 KOpHEM YpaBIISHIIA.
IMoa6upaTe NpUMepkI Iap THcel, IBISIONIIXCS pere-
HIIeM JIHHeITHOTrO YpaBHEHISI ¢ JBYMS IepeMeHHBIMIL
CTpOHUTE B KOOPAHHATHOII IIIOCKOCTH Irpaduk ITHHeiiHo-
TO ypaBHeHHs C JIBYMs IepeMeHHBIMH; IOIb3YysICch T'pa-
¢HIKOM, IPHBOAHTL NPHUMePbI PCIICHIIST YpaBHCHIIA.
HaxoJHTh pelleHHe CHCTeMBI JIBYX JIHHEIHBIX ypaBHe-
HII ¢ IBYMS TIepeMeHHBIMI.

CocTaB/IATh H peliaTh YpaBHEHIE IUII CICTEMY ypaBHe-
HHI 10 YCIOBHIO 3alladH, HHTEePIPEeTHPOBATE B COOTBET-
CTBIHI C KOHTCKCTOM 3alatil [I0JIYHCHHDBIII pe3ylibTar

KoopaunaTtsl
# rpapuKu.
Dyuxnun
(24 4)

KoopaiHaTta TOUKH Ha IPAMOIL.
YncnmoBele IIpoMeskyTKil. Pac-
CTOsIHIIe MeXKIy ABYyMs TOUKaMI
KOOpAHHATHOIL [IPAMOIIL.

Hzo06pakaTh Ha KOOPOHHATHOI IIpSAMOIl TOYKH, COOT-
BeTCTBYIONIHE 3aJaHHBIM KOOpJHHATaM, JY4H, OTpes3-
KII, HHTepBajlbl; 3alHCBIBATHE HX Ha alredpamndecKoMm
HA3BIKC.
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IIpsiMoyroneHas cucreMa Koop-
JUTHAT Ha IDTocKOoCTI. IIpumMepE!
rpadIKoB, 2aj1aHHEIX GopMyra-
M. YrteHile rpadlUKOB peaib-
HBIX 3aBHCHMOCTeIT.

ITomatune  ¢dyuxmm. I padix
¢yuxim.  CBoiicTBa  (DYHKITHIL
Juneiinas ¢yukuus. I[locTpoe-
Hite rpabuka nuHeiiHON (YHK-
mmi. Ipapux dyaxmm y =[x]

OrMeyarb B KOOPJMHATHOM IIOCKOCTH TOYKII 110 3al(aH-
HBEIM KOOpJIHHATaM; CTPOHTH TIpaHKH HEeCIOXKHBEIX 3a-
BHCHMoOCTell, 3aJaHHBIX (GopMyTaMH, B TOM WHCIIe C I10-
MOIIBIO NI POBEIX TabopaTopiii.

IIpuMeHAThb, H3y4YaTh NIPpeHMyliecTBa, HHTepIpeTHPOo-
BaThb TpaduuecKuil crmoco® NpeacTAaBIIeHHS H aHAIII3a
pa3zHoo6pa3Hoil KIBHEHHOH HH(OpMAIIHIL.

OcpauBaTh noHsTHe (QYHKIIHI, OBIajeBarh (pyHKIIHO-
HaJIbHOH TepMHHOIOTHEI.

PacnosHaBarh IuHelinyo ¢yakmio iy = kx + b, onu-
CBIBATh €& CBOIICTBA B 3aBICHMOCTH OT 3HadeHHII Koad-
dunuentos k u b.

Crpouth rpaduku nuHellHoH ¢yHKIIM, QYHKIIN
y = |xL

Hcno/b3oBaTh HHPPOBBIE pecypchbl I TIOCTPOESHIT
rpadHKOB OYHKIIIII II H3yUeHHs HX CBOIICTB.
ITpueoANTE IIpHMeEpPE] IIHEHBIX 3aBHCIIMOCTeIl B pe-
aIIBHBIX IIpolleccax H SBISHIX

MorTOpenne
1 06001eHne

(69)

ITorTOpeHTe OCHOBHLIX TTOHSTIHI
H MeTOJ0B Kypca 7 Klacca, 0000-
IIeHIe 3HaHIMII

BoIGUpaTh, NPUMEHSTh OIEHUBATh CNOCO6GHI cpaRHEHS
HIIce, BBIMICIEHH, IIpeoOpa3oBaHIIl BBIPAKEHIII, pe-
IIeHHs YpaBHEeHHII.

OcylecTB/IATE CAMOKOHTPOJ/Ib BHIIONHAEMBIX HeilcTBHIT
I caMONpOBepKy pe3ylbTaTa BBIYHCIEHHII, IpeoOpaszo-
BAHHII, TOCTPOEHITII.
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Pemiath 3aga4H 13 peaﬂb}xoﬁ JIBZHIL NPHMEHATHL MaTe-
MaATHYe¢CKHEe 3HaAHHMA [JI1 pPeIneHId 3aXdad H3 IPYTIX
IIpeIMEeTOB.

PemlaTe TeKCTOBble 3aja4H, CpaBHHBATH, BMﬁHpﬂTb
cnoco6bl PpeIIeHnu 3alatil

8 knacc (He mMeHee 102 y)

Haasanue
pasaena (TeMsbi)
Kypca (4Hc/io 4acog)

OcHoBHOE cojepiaHHue

OcHOBHBIE BHABI JeATEJBHOCTH 00y4alIINXCA

Yucia H BbIYMC-
JieHus. KBajapar-
Hbl¢ KOPHH

(15 4)

KeanpaTHEII KOpeHs 13 UIICTIA.
ITonsaTIIe 00 HppallllOHATIEHOM
qirciie. JecATirHnie NpHOIIDKe-
HIIsA HppallloHAIBHBIX Ylicell.
JelicTBuTrenbHEIe ulciaa. Cpae-
HeHHe JelICTBHTeIbHBIX JIIicell.
ApudmerHuecKHil KBaJpaTHEI
KOpPEHb.

VpaBHeHIIe BIa X~ = a.
CpolicTBa apudMeTHIeCcKIIX KBa-
OpaTHBIX KopHeli. IIpeobpazoBa-
HIIe YIICIOBBIX BBIPaKeHHIl, Co-
JeprKallliix KBaJgpaTHble KOpPHH

®opMmy/IHpoBaTh onpejejeHHe KBaJpaTHOTO KOpPHA I3
qIIcia, apH(MeTHIecKOr0 KBaJpaTHOIO KOPHS.
anMeHﬂTb OIICPAaIIIO II3BICTCHIIA KBadpaTIHOoro KOpHA
13 9HCJa, MCNOJIb3yA IIPH HEeOoOXOIIMOCTH KaJbKyJifi-
TOP.

OneHMBaTh KBaJpaTHBEIe KOPHH LEJIBIMH WICIaMI H de-
CATHYHBIMH JpOOIMII.

CpaBHMBarTb U YIOPAAOYMBATh pallllOHAlIbHbIC 11 Hppa-
IOHaIbHBIE HIICTa, 3allicaHHble ¢ IIOMOIIBIO KBaIpaT-
HBIX KOpHEIlL.

HccaegoBaTh ypaBHeHHe X° = @, HAXOINThL TOUHEIE H
NpHOMIDKEHHBIe KOPHI IIpH a = 0.

HcciefoBaTh CBoOiCTBa KBaJpaTHBIX KOpHeii, IIpOBOII
HIICIIOBbIe IKCIEPHMEHTHI ¢ HCIOIb30BaHIeM KalbKylId-
TOpa (KOMIIBIOTEPA ).

Jloka3smBaTh cBoiicTBa apH(MeTHYECKIX KBaIpaTHBIX
KOpHel; MpHMeHATh HX I8 IpeoOpa3oBaHHS BbIpae-
HIH.
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BuINOJ/IHATE NpeoSpasoBaHMsl BEIPAXKEHIN, CoIepiKa-
X KBajJpaTHbBIe KOPHH. BrIpakaTh NIepeMeHHBIE U3
TeoMeTpHYeCKHX H (pH3HYIecKHX (opMyI.

BBIYMC/IATL 3HAaueHHs] BRIPAKEHUII, COMEPIKAIIIX KBa-
JpaTHBble KOPHH, HCIONB3Ys IpH HeoOXOJHMOCTH Kallb-
KyJISTOp.

HcnoJsib30BaTh B XOle pelleHHs 3ajad 3IeMeHTapHBle
IIpeicTaBIIeHIls, CBA3aHHbIe ¢ IPHOMDKEHHBIMII 3HaUe-
HIIAMH BeJIIYIH.

3HaAaKOMHTbLCS C HCTOpHeE#H pa3sBHTHI MaTeMaTHKH

Yuc/ia H BhlYMC-
JieHus1. CTenenb
C LeJIbIM NoKasa-
Teslem

(749)

CTelleHb ¢ IIeIbIM II0Ka3aTeleM.
CraHgapTHas 3alllich JIcia.
Pa3Mmepsl 00BEKTOB OKpPYIKAKO-
nrero Mmpa (0T 3IeMeHTapHBIX
HacTHI[ JO KOCMHIYeCKHX O00Bek-
TOB), JJINTeIBHOCTE IIPOLIECCOB B
OKPYJKaIIIEM MIIpE.

CBoIicTBa CTEeIIeHII ¢ IIeJIBIM II0-
KazaTeiemM

®opMy/IHpOBaTh oNpe/e/ieHne CTEIeHII ¢ IeJIbIM TT0Ka-
3aTeieM.

IpeAcTaB/iATH 3allMCh OONBIIIX I MaJIbIX HIICe]l B CTaH-
JapTHoM BHde. CpaBHHMBaTh Yiclla H Be/NINHHBI, 3allH-
caHHBIe C HCIIONE30BaHHeM cTereHHn 10.
HIcroJib30BaTh 3allMCh TICENI B CTaHIapTHOM BHIE I
BEIpa’KeHHsA pa3MepoB 00BeKTOB, AIHTeIbHOCTH Npoliec-
COB B OKpYy:KalollleM MIpe.

dopmMmysmpoBRaTs, 3aMCLIBATE B CHUMBOJIMYeckoil ¢op-
Me I HWJIIDCTPHPOBaTh NIPHMepPaMH CBOICTBa CTEIEHH
C LeJIbIM ITOKa3aTeleM.

IIpuMeHATHL CBOHCTBA CTeleHH I IpeoOpa3oBaHIs
BbIpaKeHHII, COlep KallllIX CTelleHH C LelIbIM ITIoKa3aTe-
n1eM. BRINOJIHATD JeHCTBHSA C 9IICIaMIl, 3allcaHHBIMI B
cTaHJapTHOM BHJe (YMHOKeHHe, AeleHHe, BO3BeJeHHe
B CTEIIEHB)
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Anre6pandeckue
BbIpaykeHHs.
KeagpaTHsiii
TpPEéXYIeH

(5

Kpaapartasil tpéxwieH. Pazmo-
JKeHHe KBaJIpaTHOTC TpéxXuiieHa
Ha MHOMKHITEIT

PacnosHaBaTh KBaJIpaTHEI TPEXUIIEH. VCTaHaBINBAThL
BO3ZMOJKHOCTH IO Pa3/IoKeHHI Ha MHOYKHTETH.
Pack/abIBaTh Ha MHOYKMTENHN KBaJPaTHBII TPEXHIIEH
C HEOTPHIIATEIbHEIM THCKPHMITHAHTOM

Anre6panyeckue
BbIpaKeHHUs1.
Anre6panyeckas
Apo6s

(15 49)

Anredpanmdeckas Opodn. omy-
CTHMBIC 3HAUeHHS IepeMeHHBIX,
BXOIMINIX B anredpamdeckne
BEIpa;keHHsl. OCHOBHOE CBOIICTBO
anredOpanmdeckoil apobdu. Cokpa-
mieHue gpodeil.

CroskKeHne, BBIYHTaHIIEe, YMHO-
JKeHHe H JleleHHe alredpande-
ckix Jpobeii. IIpeobpazoBanile
BEIpasKeHHII, colepsKalllix alre-
Opamndeckiie Ipodn

3anuceiBaTh ajrebpandeckue BeIpakeHHs. HaxoauTb
o01acTh onpe/ene s palHoOHaTbHOIO BEIPAKEeHIS.
BbINOJIHATS YICIOBBIE TIOJCTAHOBKI I BBIYMC/AATH 3Ha-
qeHHe ApoOH, B TOM YHCIE ¢ NOMOIIBI0 KalIbKYIsITopa.
dopMy/IHpoBaTh OCHOBHOE CBOIICTBO alredpandecKoil
Jpo0H I NPUMEHSTH ero 11 NpeodpazoBaHis Ipobeil.
BBINOJIHATD AeiCcTBUS ¢ alredpairiecKIMH JpoOsSMIL
IIpuMeHATH IIpecOpa3oBaHNs BRIpaKeHMI I pelleHHs
3agad. BelpakaTh nepeMeHHbIe 113 (QopMyn (¢i3ude-
CKHX, TeOMeTPHYECKIIX, OINNICEIBAIOIITIIX OBITOBERIE CHTYa-
ITHH)

YpaBHeHU s

M HepaBe HCTBA.
KranapaTthbie
YpPaBHeHHU:A

(15 1)

Kmanpatnoe ypaBHeHue. Hemon-
HOe KBaJpaTHOe YypaBHeHIIe.
dopMyIa KOpHeH EKBaJIpaTHOTO
yvpaBHeHHI. Teopema Buera.
Pemrenne ypaBHeHHII, CBOISIIIX-
¢ K KBagpaTHBIM. IIpocteiimine
IpOoOHO-paIloHaIbHbIe YpaBHe-
HIITg.

PenreHne TeKCTOBBIX 3aJad C II0O-
MOIIBI0 KBaJPaTHBIX YpaBHEHHIT

PacnosHaBaTh KBaJpaTHbIE YpaBHEHHS.

3anuceiBaTh ¢opMyJsy KOpHell KBaJpaTHOTO YpaBHe-
HHS; peliaTh KBaJipaTHbie ypaBHeHUWsA — MOTHBIE H He-
TIOJTHEIE.

IIpoBOANTh NpOCTeliMe HCCAeJ0BAHUA KBaIpaTHBIX
YpaBHEHIII.

PemaTh ypaBHeHH, CBOAAINNeCS] K KBaJpaTHBIM, C TI0-
MOIIBIO IIpeoOpa30BaHNI 1 3aMeHOIl IepeMeHHOI.
Ha6/1104aTh H aHA/IM3HPOBAaTh CBI3b MEKIY KOPHIMH I
Kod(ddueHTaMII KBaIpaTHOTO YPaBHEHIISL.
dopmyupoBaTh TeopeMy Buera., a Takxke oOpaTHy1O
TeopeMy, NPHMEHAITH OTH TeopeMBl [N pellleHHd
3aad.
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PeuniaTh TEKCTOBbLIE Jagatiln a.urcfipalmccmm cIrocoGom:
MepexoIUThs OT CI0BeCHOH (OpMYIHPOBKH YCIOBHS 3a-
Iaun K anreOpamdeckoil MoMelH NYTEM COCTaBIeHNS
VpaBHEHH{; pellaTh COCTaBIeHHOe YpaBHeHHe: HHTep-
IpeTHPOBAaTh pe3yibTaT.

3HaAKOMHTBLCA C HCTOPHEl pa3sBUTHA alreGpsr

YpaBHeHUs

¥ HepaBe HCTBA.
CucTteMsl ypaBHe-
HHH

(13 4)

JliineiiHoe ypaBHeHIHe C JIByMs
IIepeMeHHBIMI, ero rpaduk,
IpHMepHl pellleHls YpaBHeHHIH B
LeJIbIX YHCIax.

PemeHne cHcTeM JABYX JHHell-
HBIX VpaBHeHHII ¢ ABYMS Ilepe-
MeHHBIMH. [lpmmeps! peleHHS
cHCTeM HelINHeHHEBIX YpaBHeHHI]
C IBYMS IepeMeHHBIMIL.
I'pacirueckass HHTepIpeTaLlis
YpaBHEHI ¢ IBYMS IepeMeHHEI-
MI H CHCTEeM YpaBHEHHII ¢ BYMS
IepeMeHHBIMIIL.

PerreHne TeKCTOBKIX 3aJ1a9 ¢ TI0-
MOIIBIO CHCTEM YpaBHEeHHII

PacnosHaBaTh THHeHBIe YPAaBHEHIS C IBYMS IIepeMeH-
HBIMH.

CrpouTh rpadgUKI THHeHHBIX ypaBHeHHII, B TOM HHCIe
HCNoJIb3Ys1 LM PoBbIe pecypchl.

PassimyaTh napajuienbHEIe H IepeceKaloliecs IpsaMble
IO UX ypaBHEHUSIM,

PemaThb cHcTeMBl IBYX JIHHEIHBIX ypaBHEHHI C IBYMS
mepeMeHHBIMH ITOJCTAHOBKOI H CIIOXKeHIeM.

PemaTe mpocTeiiline cHCTeMBEL B KOTOPBIX OIHO I3
VpaBHeHHII He ABIsSeTCs THHeITHBIM.

IIpuBoauTh rpadpHYEeCKYd HHTEpHpeTALHI0 pelleHId
YpaBHEHHA C JIBYMs IIepeMeHHEMH U CICTeM YpaBHeHHII
¢ OBYMS NepeMeHHBIMIIL.

PeniaTh TEKCTOBBIE 3a/1a4Y1 alredpaiiecKM crrocodoM

YpasHeHus
H HepaBeHCTEaA.

HepageHncTBa
(12 4)

YucIoBEIe HepaBeHCTBa 1 HX
CBOIICTBa.

HepaBeHcTBO ¢ OJHOI IlepeMeH-
Holl. JInHellHEIe HepaBeHCTBa C

®opmMy/nIHpoBaTh CBOHCTBA HICIOBBIX HEPABEHCTB, II-
JIOCTPHPOBATH HX HA KOOPIHHATHOII IIPAMOII, JOKAa3bl-
BaTh ajreOpaldecK.

IIpuMeHATH CBOHCTBA HEPAaBEeHCTB B X0/1e PElIeH s 3a/1a4.
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OIHOII TepeMeHHOI I HX pelle-
Hie. ClcTeMEBl THHEHBEIX Hepa-
BEHCTB ¢ OJHOII IlepeMeHHOIl I
X pellleHIe.

IIz00paxkente pelleHHs IHHell-
HOTO HEpaBeHCTBa I X CHCTEM
Ha YIICTIOBOII IpAMOIl

PemaTs THHelIHEIe HEpaBeHCTBA ¢ OJIHOII IepeMeHHOIl,
H300pakaTh pellleHHe HepaBeHCTBa Ha YICIOBOH IIpf-
MOIL.

PemaTh cHCTeMB! THHEHHBIX HepaBeHCTB, H300paxkaTh
pellleHIe CHCTeMbl HepaBeHCTB Ha YHCIOBOI IPAMOIL

OYHKIHH.
OcHoBHEIE
MOHATHA
(54

IToustie yHKmm. OOGIacTs
ollpeeneHIsA I MHOKeCTBO 3Ha-
gennil gyukiun. Croocolk! 3a1a-
HIIA (QYHKIIHIIL.

I'pacuk ¢yuxmm. CpoiicTBa
dyHKIII, X oToOpakeHHe Ha
rpadike

Hcnosb3oBaTh (YHKIMIOHATHPHYIO TEPMHHOJIOTHIO H
CHMBOJIMKY.

BuIYMCIATHL 3HAY eHUsA (QYHKITHIL, 3a1aHHBIX (GopMyIamil
(IpH HeOOXOAMMOCTH HCIIONB30BAaTh KaJIbKYISATOP); €O-
CTaBJ/ISITh TAGJIMIbI 3HAYEHUIH (yHKITII.

CTpoUTh N0 ToUKaM rpaduku GyHKIIIIL.

OnuchiBaTh CBOlcTBA (OYHKINI Ha OCHOBe €& rpadire-
CKOTO IIpeJCTABIICHHS.

Hcnosb3oBaTh (DYHKIMIOHATHHYIO TEPMHHOJIOTHIO H
CHUMBOJIHKY.

Hccie0BaTh IpHMEpPH! TpadUKOB, OTPaKaloNINX peallb-
HEBIe IIpolieccHl 1 siBIeHns. [IpuBoANTL NpHMepsI TIpo-
IIeCCOB H SBIIEHHII ¢ 3aJaHHBIMH CBOHCTBaMIIL.
Hcno/ib30BaTh KOMNBIOTEPHbIE NpOrpaMMbl [UIs Io-
cTpoeHus rpadUKoB (DYHKIIIIT I II3yUeHs IIX CBOIICTB

OYHKIHH.
Yuc/1oBble
GyHKIHNH
(949)

UTeHHe I IOCTPOEHHE Tpa(HKOB
dvukmi. [Tpiuvmepsr rpaduKoB
(YHKIIHIL, OTPasKaronliix pealb-
HEIE IIPOIEecChHl.

DyHKINI, OIHICHIBAIOIIHE IIP:A-
MyI0 H 00OpaTHYIO IIPOIOPIIHO-
HaJIbHBbIE 3aBICHMOCTH, IIX Ipa-
¢k I'umnepoona.

HaxoauTh c noMoLbI0 rpadHuKa QyHKIIN 3Ha9eHIIe o]~
HOII U3 paccMaTpHBAaeMEBIX BeIINYHH 110 3HA4YeHHIO Ipy-
I'O.

B HecnoxHBIX clydasix BblpaxkaTh popMy./10H 3aBHCH-
MOCTB MeKIY BeTHIHHAMIL

OnuceIBaTh XapakTep H3MeHeHHS OJHOIH BelHYHHEl B
3aBHCHMOCTH OT H3MeHEeHHS IpYyTroil.
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-

I'pacpux (byH:K]_m:[I Uy = X
(DyHKlHIII Y=ot y=
¥ =" [x, Yy =ixk Ipadn-mecxoe

peleHNe YpaBHEHHII H CHCTEM
YpaBHEHIII

PacnmosnaBaTh BIIBI H3ydaeMbIXx (yurmuil. IHokasbi-
BaTh cXeMaTH4YeCcKH II0JI0KeHIe Ha Koopmmamon 10~
cKocTH rpadHKOB (PYHKIMH BHIa: Y = x, Yy = X,
y=+xy=xL

UcnonbzoBaTe @QYHKOMOHANABHO-TPaQUYeckHe mpej-
cTaBJIEeHHsI [ pelleHHs H HccleJoBaHHIA ypaBHEHIIII I
CHCTeM YpaBHEeHMHIL.

IMpuMeHaTh UG PoBble pecypchl U IOCTPOEHI I'pa-

(puKkoB QyHKIIIT

IloBTOpeHUE
U 0600IeHHe

(61)

IloBTOpeHIIe OCHOBHBIX ITOHSITHI
I METOZIOB KYpcOB 7 I 8 KilaccoB,
00O00IIeHne 3HAHIIT

BbIGMpaTh, IPUMEHSITh, OlIeHUBATh CIIOCO0bI cpaBHeHI
HICeN, BBIMIICTIEHIN, IIpeoOpa3oBaHINI BBIpAyKEHINI, pe-
IIeHIS] Y paBHeHHII.

OcylIecTB/ISITH CAMOKOHTPOJ/Ib BHIIIONHAEMBIX JeiicTBHIT
I caMOMNPOBEPKY pe3lyIkTaTa ERIYHCIEHHII, Mpeobpa3o-
BaHHII, TIOCTPOeHHH.

PemiaTh 3a/ila4 U3 peasibHOM }KU3HH, NPUMEHATD MaTe-
MaTHYecKHe 3HAHHA U1 pelleHHd 3afad M3 JIPYTHX
TIpeIMETOB.

PemaTh TeKCTOBLIe 3ajgayuiM, CpaBHIIBATE, BblﬁHpaTl:
Croco6bl PeleHs 3a1atdm
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Yuciia H BbIMHUC-
JieHus. JleiicTBH-
TeJIbHBIE YTHC/Ia

(94)

PannoHanbHBIe 4lclIa, Hppali-
OHaJIbHbIE HICIIA, KOHeUYHbIe II
OecKOHe4YHBIe JeCITHIHBIE IpO-
on. MHoXKecTBO [eiICTBHTENb-
HBIX 4licell; JdelicTBHTeIbHbBIE
qiclla Kak OecKOHeWHBle [ecs-
THYHBIE TpoOH. B3amMmHO oHO-
3HAa9HOE€ COOTBETCTBHE MEXKIY
MHOZKEeCTBOM  JelICTBHTeIbHBIX
HqIICeI I MHOMKeCTBOM TOdeK KO-
OpAIHATHOI IPAMOIL.
CpaBHeHIHe JIelICTBHTeIbHBIX M-
cell, apHpmMeTHUeCcKIIe JIelICTBHA
¢ JellCTBHTeIbHBIMH HIICIIaMH.
IMpnommmxéHHoe 3HaYeHHe Bell-
YHHBI, TOUHOCTE IPHOIIDKe HHA.
Oxpyriaedne 9ucel. IIpuKigka o
OlleHKa pe3ylIbTaTOB BBEIMICIIeE-
HIIT

PasBHBaTh NpejcTaB/jeHHsl 0 HHCIaX: OT MHOKecTBa
HaTypalbHBIX dYICel O MHOMKeCTBa IeliCTBHTEeIbHBIX
TIcel.

0O3HaKOMHTBCA C BO3MOJKHOCTBIO IIpeJcTaBlIeHNId Jeil-
CTBHTEILHOTO YHCIIA KaK OecKOHeYHOIl JeCcATHIHOII Ipo-
OII, NPpHMEeHATHb JecATHYHbIe NPHOMIAKEeHII pallHOHalb-
HBIX I HppallloHaIbHBIX UlCcel.

H3ob6pakaTh AelicTBHTeIbHbIe THCIa TOYKaMI KOOPIH-
HaTHOII IIPAMOIL.

3anHchblBaTh, CpAaBHHBaTh M YIOPANOYHUBATH IelicTBH-
TelbHble YICIa.

BpINOJIHATE, codeTas YCTHBIE H NICbMeHHEIE NPHEMEL,
apudmMeTHYecKHe A elcTBHA ¢ PallIOHATbHBIMII HIIC/Ia-
MIH; HaX0AHTh 3Ha49eHHUA cTelleHell ¢ IeNIbIMH ITOKa3aTe-
JTISIMIT M KDpHE‘.ﬁ: BBIYMHC/AATE 3HAYCHHS HHUCITOBEIX EBEI-
PpasKeHHIt.

Io/Iy4HThL NpeAcTAaBJeHHe O 3HATIMOCTH JAeHICTBITE b~
HBIX 4HCelI B IPpaKTHYeCcKOoIl JeATelIbHOCTI YejloBeKa.
AHa/IH3HPOBATh H Je/IaTh BbIBO/bI 0 TOYHOCTI IIPHIOIN-
JKeHIH NeHCTRHTEIEHOTI'O UHCA TIPIT pellleH 2a1at.
OKpYTJIATH JelCTBUTeIbHbIE HICTIA, BbINOAHATL NpPH-
KHM/JKY pe3yibTaTa BBIMICIICHII, OLleHKY 3HAYeHIII TIc-
JIOBBIX BBEIPayKeHIIIl.

3HAaKOMHMTbLCSI C HCTOPHel pa3BHTHA MaTeMaTHKII
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VpasHenusn JImneilHoe ypaBHeHHe. Pemenme OcBauBaTh, SaNOMHHATE H NOPHMEHATL IpadHIecKHe
M HepaBeHCTBa. VpaBHeHHII, CBOJAIHXCA K - MeTOo/AbI IPH pellleHIH YpaBHeHIIl, HepaBeHCTB II HX CH-
YpaBHeHHUs HellTHBIM. cTeM.
¢ OJHOM KeanpatHoe ypaBHeHIe. Peme- PacnosHaears Lielble I Ipo0HBIe YpaBHEHH.
nepeMeHHOH HIle YpaBHEHIII, CBOIAIIIXCHA Pelnarh JIMHeiiHble H KBaJpaTHbI€ YPAaBHEeHWs, YpaBHe-
(14 49) K KBajpartHbiM. BHKBajpalHble HI, CBOLIIIECHA K HIIM, lIpocleinne JpoOHo-palno-
YpaBHEeHHs. HaJIbHble YpaBHEHIA.
Ilpumeps! pernieHIss YypaBHeHHII IlpeasaraTh BO3MOKHEIE CIIOCODEI pellleHH s TeKCTOBEIX
TpeThell I YeTBEPTOIl cTeleHell 3agatd, 06CyKAATh UX U peliaTh TeKCTOBBIE 3aJati pas-
pasosKeHIieM Ha MHOMKIITEIH. HBIMH CITOCO0aMIIL.
PemeHiie  gpo0HO-pallHOHAIb- 3HAKOMHTbCH C HCTOPHEH pasBHTHA MaTeMaTHKH
HBIX YpapHEeHHII.
PenreHne TeKCTOBBIX 3a/1a4 alre-
OpandeckiIM MeTOIOM
YpaBHeHHs JIumeiiHoe ypaBHCHIIC ¢ IBYMH OcBaHBaTh H NPHMEHATH IIPHEMBI PEIICHIS CIICTEMEI

M HepaBeHCTEA.
CHcTeMbl ypaBHe-
HHH

(14 4)

NepeMeHHBIMH H ero rpaguk.
CrcreMa JOBYX NTHHEIHBEIX ypas-
HeHHII ¢ IBYMSA IepeMeHHBIMH H
eé¢ pemenne. Pemenne cucrem
ABYX YPaBHEHIII, OJHO I13 KOTO-
pPBIX THHeIIHOe, a Ipyroe — BTO-
poil cTeneHH.

I'pachuieckass HHTeplipeTaliis
CHCTeMEl YpaBHeHHII ¢ JIByMS
IepeMeHHbIMI.

IBYX JHHEeHHBIX ypaBHeHHII ¢ IBYMs IepeMeHHBIMH H
CHCTEeMBI JBYX YpaBHEHHIl, B KOTOPHIX OJHO ypaBHeHIHe
He ABJIAeTCs JINMHEeIHBIM.

Hcnosib3doBarhk (QyHKIIIOHATLHO-TpadIrieckile  IIpej-
CTaBJICHI JIUIFI PEINCHHMA M HCUIeJ0BaHHMA YPaBHCHIIIT I
CHCTEM.

AHa/IM3HpoOBaTh TEKCThI 3a/iaY, pellaTh X altredpande-
CKHM cIIoco00OM: MepexoJUTh OT CIIOBECHOH (hOpMYIH-
POBKII YCIIOBHA 3aJa4ull K anredpamndecKoll MOJeIH Iy-
TEM COCTABIIeHHs CICTEeMB! YpaBHEeHIIl; pelmaTh cOCTaB-
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PemreHne TeKCTOBBIX 3ajat anre-
OpandeckiM cIlocodoM

JIEHHYI0 CHCTEMY YPABHEHIIT; HHTepHpeTHPOBaTh pe-
3YIIBTAT.
3HAKOMHTLCS C UCTOpHE# pa3sBHTHI MaTeMaTHKH

YpaBHeHUs
H HepaBeHCTEA.
HepasencrBa

(16 4)

YiclIoBEle HepaBeHCTBA H X
CBOIICTEA.

JInHellHEIe HepaBeHCTBa ¢ OXHOI
MepeMeHHOIl H UX pellleHIe.
CrcTeMBl THHEITHBIX HEPaBeHCTE
¢ OJHOII IepeMeHHOI I X pelle-
HIIE.

KBEl,Z[pR’I'HIbIC HCpaBCcHCTBA II HX
pelileHIle.

I'padirieckasn HHTe pIIpeTals
HepaBeHCTBE 1 CcHcTeM Hepa-
BEHCTB C IBYMS IepeMeHHEIMH

YuTars, 3anMcbiBaTh, IOHUMATh, HHTepHnpeTHPOBATh
HEpaBeHCTBA: HCIIONIL30BATE CHMBOIHKY H T€ PMITHOJIOT IO,
BbINOJIHATE IIPpeodpa3oBaHIs HEPaBeHCTB, HCNOJ/Ib30 BATh
118 npeobpa3oBaHHs CBOIICTBA YHCIOBBIX HEPaBEHCTB.
PacnosHaBaTh IHHeIHHEBIE I KBaJpaTHbIe HepaBeHCTBA.
PemaTh 1HellHble HepaBeHCTBa, CHCTeMHl JIHHEIHBIX
HepaBeHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAONINX KBa-
JpaTHOe HEpPaBEHCTBO, H pellalh HX: 00 Cy#AaTh IIOIY-
YeHHBIE pelleHI.

H3obpaskaTh pellleHIe HepaBeHCTBa H CHCTeMBI Hepa-
BEHCTB Ha YHCIIOBOII IPSAMOIl, 3alIMCBIBATh pPElIeHHe C
IIOMOINBIO CHMBOJIOB.

PemaTe KBaJipaTHBEIE HEpaBeHCTBa, HCIIONB3YA I'padirte-
CKIIE IIpeJICTABIEHIIA.

OcpauBaTh M NPHMEHATHL HEPABEHCTBA IIPH pPEIIeHHI
pa3’IH4YHBIX 3aJa4, B TOM YHCIE IIPaKTHKO-OPHEHTHPO-
BaHHBIX

Dy
(16 4)

Kepagpatnunaa ¢yHKOA, eé
rpaduk 1 ceoiictea. [Tapadona,
KOOpPIIHATEI BepIIHHEI ITapabo-
IIBI, OCH CHMMeTPHI ITapaboIkL.
CreneHHble (PYHKIIHNI C HATY-
PaIbHBIMII TOKa3aTesiMH 2 1 3,
HX rpadKI 1 cBOIicTRA.
I'padbukn byukmmi: y = kx.
y = kx + b, y=‘—k", Yy = ax,
X

y=ax,y =xy=IxI

PacnosHaBaTh BHIB! H3ydaeMBIX (DYHKIIHIT MJIJII0CTPH-
poBaTh cCXeMaTHYeCKH, OGBACHATDL pacloJIoKeHHe Ha
KOOPIANHATHOH ITOCKOCTH TpaUKoB (YHKIIHII BIIA:

k
y:kx.y:kx+b.y=—“,xy=ax3.y:ax{
y = X, y =[X] B 3aBHCHMOCTH OT 3HaYeHHI Ko3(di-
IIHEeHTOB; OIIICHIBATL X CBOIHCTBA.
PacnosHaBaThk KBaJpaTHIHYI (YHKINIO OO0 hopMyIe.

IIpUBOAUTE NPHUMePbl KBaJIPaTHIHBIX 3aBHCIMOCTEII 113
peankHOI KH3HM, GHINKH. TeoMeTpHH.
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BpiaBasaThs I 0000IaTs ocoOeHHOCTH IpadIiIKa KBagpa-
THUHON GyHKINI Yy = ax® + bx + c.

CTpOUTh H H306pakaTh CXeMaTHYeCKH rpad Kl KBajipa-
"mquq(byﬂmnﬁ, 3aJaHHEBIX ﬂ(1):1~pMyﬂal§m BUOA Y = ax’,
y=ax +qy=ax+py.y=ax +bx+c
AHAJIM3UPOBATh H NPHMEHATb CBOHCTBA H3y4e€HHBIX
(YHKIMIT U1 HX HDOCTPOEHIS, B TOM HIICHIE C ITOMOIIBIO
1H(POBBIX PeCypPcoB

YucjioBBIE MOC/IE-
AoBaTeJLHOCTH

(15 1)

IlondaTHe YHCIOBOII MOCIedoBa-
TelILHOCTIH.

3agaHHe  IOCIeJ0BaTelIbHOCTH
pekyppeHTHoII  dopMmynoil n
thopmymoil n-ro UneHa.
Apudmerndeckas H TeOMeTpPH-
HgecKad IIporpeccHI. PopMyIIs
n-ro 4ineHa apudMeTHHecKoil 1
TeoMeTpHYecKoll  IporpeccHii,
CYMMEI NepPBBIX 11 4JIE€HOB.
IT300paskeHle WIeHOB apHpMe-
THYECKOIlT H  reoMeTrpHYecKoil
nporpeccHil TOYKAMH Ha Koop-
JHHATHOI IUIOCKOCTH.
JhiiHelHBII M SKCHOHEHIHAIIb-
HEIIl pOCT.

CIIOKHBIE IIPOIEHTE]

OcBavBaTh H MNPHMEHATH IHIEKCHBIE O0O3HAYEHII,
CTPOHTDL pEetI€BbIC BbICKA3BIBAHHA C IICIOIL30BAMIICM
TEPMHHOJIOTTI, CBS3aHHONI ¢ TIOHSTHEM IIOCTIeI0BaTelb-
HOCTH.

AHaJ/JIM3NPOBaTh (DOPMYIY 71-TO TWIEHA II0CTIeI0BaTelb-
HOCTH I PeKypPPeHTHYIO (POpMyITy ¥ BBIYHC/ISTD UI€HB
ﬂOCﬂeﬂOBﬂTCﬂbHOCTeﬁ, 3aJaHHBIX 3>THMII Li)opmyﬂaM}x.
YcraHaB/IMBaTh 3aKOHOMEPHOCTb B IOCTPOEHHI IIOCIe-
IOBaTeNBHOCTH, eCIH BBIMHCAHB! IIepPBEIE HECKOIBKO €&
IIeHOB.

PacnozHaBaTh apHMeTHYeCKYI0 H TeoMeTpHYecKYIO
NpOrpecCiil IIPH Ppd3sHbIX crocobax 3alaHi.

PemaTh 3a1aqH ¢ ICIONB30BaHIeM (GopMy N-To 4iIeHa
apugMeTHIecKOH H reoMeTpHYecKOIl IIporpeccHil, cyM-
MBI IIEPBBIX 11 4IICHOB.

H3o6pakaTs WIeHB! IIOCIeJ0BaTeIbHOCTH TOYKaMH Ha
KOOPANHATHOM IIOCKOCTH.
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PaccMaTpHBaTh NPHMePbI MPOLECCOB U SIBJICHHI 13 pe-
aTbHOI JKH3HH, IULTIOCTPHPYIONNIEe H3MeHeHne B apud-
MeTH4YecKoIl IIporpecciil, B IeoMeTpH4YecKoll IIporpec-
CHH; H300pakaTh COOTBETCTBYIONIE 3aBHCHMOCTH I'pa-
treckn.

PemaTte IajdavH, CBIAZAHHBIC ¢ HHCITOBBIMI TTOCTIETOBA-
TeJBHOCTSMI, B TOM HICIIe 3aladll H3 pealbHOIl KI3HI
¢ IHCIOTh30BAHNEM IMH(POBBIX TeXHOJIOTHII (3JIeKTpOH-
HBIX Tabmnuil, rpadudecKoro KalbKyIsSTopa H T.IL).
PemaTth 3aJa4yl Ha CIOXKHBIE NPOILEHTHI, B TOM 4IHCIe
3agadir IIs pea.ﬂL}roﬁ IIpaKTIIKII (C HCIIOIB3IOBAHITSM
KaIbKyIaTopa).

3HAKOMMTLCA C UCTOPHEH pa3BUTHI MaTeMaTHKI

IloBTOpeHUE,
o6o61menue,
cHCTeMaTH3aluA
3HaHui!

(18 4)

Yucaa U BbIYHCJIEeHHUs (3aIIiCh,
cpaBHeHHe, NelIcTBHE ¢ JelICTBH-
TeIbHBIMH WIICIIAMI, YIICIIOBAas
npsAMas; IIPOLEeHTHl, OTHOIlIe-
HIIsA, IIPOIIOPLIII; OKpYyIJIeHIe,
npuOnIDKeHlle, OlleHKa, pellle-
HIle TeKCTOBLIX 3aj1at apldpme-
THYECKIIM CIIOCODOM)

OnepupoBaTh NOHATHSIMH: MHOKECTBO, ITOJMHOKECTBO,
OIIepamil Hald MHOXKECTBAMII, HCIIOJIL30OEBATEH rpad)lme—
CKOe IpejcTaBlleHIe MHOMKECTB JUIS OIIMCAHHS peaib-
HBIX IIPOIIECCOB H SIBICHHII, IIPH pellTeHHH 3ajad H3 JIpy-
THX y49eOHBIX IIpeIMeTOB.

AKTya/IN3UPOBaTh TEPMHHOJIOTHI0 U OCHOBHbIE Jeii-
CTBH#A, CBA3aAHHBIEC C "IHCTAMH. HaTypalLHOE TIICIIO,
IpocTOe H COCTAaBHOE HICIA, JeIMOCTh HaTypaJbHBIX
Hrcen, MpH3HAKH JeMHMOCTH, [ejloe  HHCIO, MOIyJhb
4rciia, OOBIKHOBEHHAsI H JecATHYHAs IpodH, cTaHIapT-
HEBIT BIJ 9ICTIA, apHpMeTIMecKHil KBaIpaTHbII KOPeHb.

! 311ech MIpeicTaBIeHBI 2IeMEeHTH COJIep/KaHIsa Kypca, H3yUaBIecs B 5—8 Kiac-
cax 1 TpeOyrolllie NOBTOPeH, 000DIIeHIIs I clcTeMaTH3ani. OdpalaThkes K
3TOMY MaTepHally MOJKHO B BHJIe aKIIeHTa HAa 3aBeplIarolleM dTalle H3ydeHIT
Kypca 9 Kiacca IUIH paclpellelIATh 10 COOTBETCTBYIOMINIM TeMaTHUeCcKIIM pa3-
nenam, H3ydaeMbIM B TedeHHe ydeOHOIO roja.
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BbINOJIHATH AedCTENA, CPaBHUBATh U YHOPAJLO4YHBAThH
HIiCcTia, MpPeICTABIATh WICHAa Ha KOOPIHHATHOI IIPSIMOIL,
OKPYTJIATH HIICNA; BIMOJHATH NPHKHAKY H OLleHKY pe-
3yNIBTATa BBITUICIICHIIL

Pemarh TeKCTOBbIE 3aa4H apH(hMeTIIeCKIM CIIoco60M.
PemiaTh NpaKkTHYecKHe 3a/JjauH, coJepsKalllle IIPOIeH-
TBI, JOIH, 9YacTH, BhIpaykaloIlHe 3aBHCHMOCTH: CKoO-
pOCTE — BpeMs — paccTOfHHe, IeHa - KOIHdYe-
CTBO — CTOHMOCTb, 00BEM padoTEl — Bpems — IIpo-
H3BOJUTENBHOCTE TPYA.

Pa3s6upaThb peallbHbIe JKI3HEHHbIE CHTYyal, ¢popmMyJiu-
POBaTh UX Ha I3BIKe MaTeMaTHKH, HAXOAHTh pellleHHe,
IpHMeHds MaTeMaTHHecKHIl alnapaT, HHTepIpeTHpo-
BaTh pe3ylbTaT

Anre6paHyecKrHe  Bblpajke HUA
(mpeobpazoBaHlle anredpande-
CKHX BBIp@KeHHI, JONYCTHMBIe
3HAYeHH)

OnepHupoBaTh NOHSATHAMH: CTEIIeHE C IIeJIBIM IOKa3aTe-
neM, apupMeTHHecKHil KBagpaTHEIII KOpeHb, MHOIO-
HlleH, amredpandeckas Ipo0b, TOMKIECTBO.

BbINOJIHATL OCHOBHBIE AeHCTBHSA: BRIIONHATE PacUéTh
no ¢opMynaM, Ipeodpa3oBBIBaTh Ielble, JPOOHO-palll-
OHalIbHEIE BEIPajKEHIA H BBEIPaKEHHS ¢ KOpPHSAMII, pea-
JIH30BBIBATE pa3liokeHHe MHOTOYIeHa Ha MHOMKHTEI,
B TOM HIHCJIe ¢ HCIIONb30BaHHeM (OPMYT pa3HOCTH KBa-
IpaToB H KBaJpaTa CYMMBI H pa3’HOCTH: HaXOIHTH JO-
IyCTHMBIe 3Ha4YeHIs IIepeMeHHBIX JUId apo0Ho-palio-
HaJIBHBIX BEIpaKeHNil, KopHeil.
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Mo e/ IMpOBaTh C [IOMOIIBIO (POPMYTI peabHBIE IIPOLEC-
CBI 1 SIBIIEHHS

OYyHKIHH (IIOcTpoeHHE, CBOIil-
CTBa HM3YYeHHBIX (DYHKIMIL; Ipa-
(ubgeckoe pemeHHe YpaBHEeHHI
H HX CHCTeM)

OnepupoBaTh NOHATHUAMM: QyHKIUI, rpaduk QyHk-
LI, HYTH QYHKITHH, IIPOMEXKYTKI 3HAKOIIOCTOAHCTRA,
MPOMEKYTKH BO2pACTAHNS, YORIBAHISA, HaUOOIRIIIee I
HaHMeHbIllee 3HaUYeH (YHKIIHIL.
AHa/IM3HpoOBaTh, CpaBHHUBAaTh, OOCYKAAThb
(byHKIHI, CTPOUTH IX TpaduKIL.
OnepupoBaTh NOHATHSMM: IIpSIMas IIPOIIOPIIHOHA b~
HOCTB, 06pamaﬁ IpOoIIoOpHIOHAIEHOCTE, TITHeITHag
byukIusg, KBagpaTHdHasd (YHKINSA, napabona, Tumep-
Ooma.

Hcnionb3opaThk rpadMKH 118 onpeleleHHs CBOIICTE,
IpoIeccoB 1 3aBHCHMOCTel, I pellle s 3a/1ad U3 Jpy-
Timx y‘]CGI{bl’X IpeaMeTOoB II pCﬂIII)HOﬁ SKIISHII, MOOCJIH-
POBaTh C IIOMOIIBIO I'PaIKOB peanbHBIE IPOIECCHl I
SIBIICHHY.

BeipaxkaTbh ¢opMyJiaMH 3aBHCHMOCTH MEKTY BeIIIHI-
HaMH

cBOIICTEA

IIpu pazpaboTke pabodeil mporpaMMbl B TeMaTHYECKOM INIAHHPOBAHHH JOJIKHBLI OBITH YYTEHBl BO3MOK -
HOCTH HCIOJIB30BaHHs 3JIeKTPOHHEIX (IMU(QPOBEIX) 00pa3oBaTelbHBIX PeCcypcoB, ABIAIONINXCS YieOHO-MeTOo-
IHYeCKHMH MaTepHalaMH (MYIbTHMe[HiIHBIe IpOTpaMMBl, JIeKTPOHHEIe YYeOHHKH H 3aJadHHKH, dJIeK-
TpPOHHBIe OHOIHOTEeKH, BHPTyalbHBIe Ta00paTOPHI, HTPOBELIe IMPOTrpaMMbl, KOIeKIHH INHQPOBBIX 00paso-
BaTeIBHBIX pPecypcoB), HCIOIL3YEMBIMH [ OOyUeHHS U BOCIHTAHHS pPa3IHYHBIX TPYIIN II0NL30BaTeneil,
IpeACTaBIeHHBIMI B 3JIeKTPOHHOM (IH(MPOBOM) BHJIe I pealH3yIONINIMH AHAaKTHYecKHe Bo3MokHocTH ITKT,
cojepsKaHle KOTOPHX COOTBeTCTBYeT 3aKOHOJaTelLCTBY 00 oOpa3oBaHHM.




NMPUMEPHAA PABOYAS MPOIPAMMA
YYEBHOIO KYPCA «T'EOMETPUA». 7-9 KNACCbI

LE/N U3YHEHMA YHEBHOIO KYPCA

«MarteMaTHKY ViK€ 3aTeM YUHTh HA0, UYTO OHAa YM B IIOPSIIOK
IIPHBOLUT», — IIHCAJ BeIHKHII pyccKull yueHslil Muxann Bacuiabe-
B4 JJomoHOCOB. I B 3TOM COCTOMUT OJiHA M3 JABYX Iiejeil o0yueHHsa
reoMeTpHH KaK COCTABHOI YacTH MaTeMaTHKH B IIKoJe. DTOH LelIH
COOTBETCIBYET JoKa3zaTellbHasd JINHHA I[IpernolaBaHug I'eOMETPIH.
Cneaysd npejacTaBlleHHOII padodell mporpaMMe, Ha4lHas C ceIbMOTO
Kjacca Ha ypoKax reoMeTpHN 00ydaromuiics yYUTCA IPOBOAUTE 10-
Ka3aTellbHble paccy’KIeHHs, CTPOHThL JIOTHYecKHe YMO3aK/IIoUeHIs,
JOKa3bIBATh HCTHHHBIE VITBEPKIESHIIS I CTPOUThE KOHTPIIPUMEPHI K
JIOKHBIM, IIPOBOITE pPacCyzKIEeHHUS «OT IPOTHBHOIO», OTJIMYATh
CBOHCTBa OT INPH3HAKOB, GOpMYIHPOBATL 0OpaTHEIE YTBepIKIeHH.
VY4eHUK, OBIaJeBIINI HCKYCCTBOM paccyXkKaaTh, OyIaeT NMpUMeHATH
ero 1 B okpy:xaromei xku3Hu. Kak mucasn reoMeTp U negaror Irops
Menoporuy Ilaperid, «JIHOIBMI, ITIOHHIMAKONIMMI, YTO TaKOe JIO-
Ka3aTelIbCTBO, TPYAHO H Jlake HeBO3MOXKHO MaHHIIYIHPOBATE». I1 B
3TOM COCTOHT BajKHOe BOCIINTATelIbHOE 3Ha4UeHHe H3Y4YeHHd IeoMe-
TPHH, IpHCYIlee HMeHHO OTedecTBeHHOIl MaTeMaTHYeCKOH IIKoIe.

BMmecTe ¢ TeM aBTOPBI IIpOorpaMMBI IIPEIOCTEPEral0T YUUTEIS OT
H3IHIIHero ¢popMalniMa, 0COOeHHO B OTHOIIeHHH Hadall H OCHOBa-
HHH reoMeTpHH. DpaHNy3cKHI mMaTeMaTHK JKaH [[beJoHHe IIO 9TO-
MY MOBOJY BBICKa3alcsd TaK: «4To KacaeTcs JelHKaTHOI IpodaeMsbl
BBEJICHIS «aKCHOM», TO MHE KayKe€TCs, UTO Ha IIepPBhIX IIopax HY K-
HO BooOIIIe n30erark MIPOH3HOCHTE caMo 3TO cIoBo. C JIpyroil xe
CTOPOHEI, HE CJIeJYeT VIIYCKaTh HI OJHOI BO3MOKHOCTH JdaBaTh
IIpHUMEPHI JIOTHYSCKHUX 3aKJIFOYeHHII, KOTOpPBIE Ky 1a B OoJIblIeil Me-
pe, 4eM Hlesd aKCHOM, SBISIOTCS HCTHHHBIMH H €IHHCTBECHHBIMH

JBHTAaTE/IIMH MaTeMaTHIE€CKOTI'0 MbIIILISHILS .

Brtopoii 11ens0 u3yueHNs reoMeTPHI SBISETCA HCIIOIb30BaHIE
e€ KaK MHCTPYMEHTA IIpH peIlleHHH KaK MaTeMaTHYeCKHX., TakK M
MpaKTHIECKHX 3ajlad, BCTPEeYaIOINXCa B pealbHOM KHU3HH. OKOH-
YHBHIIHI KypPC F€OMEeTPHH INKOJIBHHK JOIKEeH OBITh B COCTOSTHIN
oIpeenNTs, TeoMeTpHUecKyH (GHIYpPY, ONHCATh CIOBAaMH [JaHHBIII
YepTEXK IWIN PUCYHOK, HAIITH IUIONIAb 3€MEIBHOTO yUacTKa, pac-
CUHTAThF HeOOXOANMYI [IIHHY ONTOBOJIOKOHHOTO Kadens HMIH Tpe-
OyeMble pa3Mephl rapaa Ul aBTOMOOIUIS. DTOMY COOTBETCTBYET
BTOpasi, BEIYHCINTEIbHAS JINHUS B H3YUEeHHH TeOMETPHH B HIKOJIE.
JlanHas mpakTHYecKas JIHHHS SBIISIETCS HE MEHee Ba)KHOMI, YeM
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neppasg. Emé llnaToH npeamHchIBal, 4ToOBl «rpaxiaaHe IIpekpac-
HOT'O ropojia HH B KoeM cjydae He OCTABIIAIHN reoMeTpHIO, BeJb He-
MalloBaXKHO Jaxke IMobouHoe e€ IIpHIMeHeHHIe — B BOGHHOM Jlelle Ja,
BIIpOodeM, I BO BCceX HayKaxX — IS Jy4lIero HX YCBOeHHS: MBI Belb
3HaeM, Kakasd OecKoHedHas pa3HHIA CYIIeCTBYeT MeXAy 4YelIOBeKOM
IIPHYACTHBIM K FeOMeTpPHH H HelIlpHYacTHBIM». I8 3Toro y4HTeIIIo
pekoMeHAyeTcd HmoAOHpaTh 3aJadl NpaKTHYeCcKOoro XapakTepa I
paccMaTpHBaeMBIX TeM, YUHUTE JeTeil CTPOHTE MaTeMaTHuecKHe MO-
JenH pealbHBIX KH3HeHHBIX CHTYallHil, IPOBOAHTEL BBEIYHCIEHHA H
OLIEHHBAThL a/leKBaTHOCTh MOJIYYEeHHOro pesylbsTara. KpaiiHe Ba’KHO
MoA4YEPKUBATE CBA3H TeOMeTpHH C APYTHMH IpeaMeTaMH, MOTHBH-
poBaThk HCIIONB30BaTh OlpeelleHHsA reoMeTpHUYecKHX (GHUryp U IO-
HATHH, JeMOHCTPHPOBAThH IpHUMeHeHHe IIoJIy4YeHHEIX YMeHHil B Qu-
3Ke U TeXHHKe. DTH CBA3H Haunbollee spKO BHIHEI B TeMax «Bek-
TOpPEI», « TpHTOHOMeTpHYeCcKHe COOTHOIN eHHA», « MeTo KoopAHAT
n «Teopema ITudaropa.

B 3akmrodeHHe cOMIIEMCS Ha BeIHKOIO MaTeMaTHKa H acCTpOHOMa
IToranna Kennepa, 4ToOB! emlé€ pa3 MOJYEepPKHYTH H MeTalpeaMeT-
Hoe, II BOCHHTaTelIbHOEe 3Ha4UeHNe reoMeTpui: “Geometria una et
aeterna est in mente Del refulgens: cuius consortium hominibus

'!?1

tributum inter causas est, cur homo sit imago De1”".

MECTO Y4EBHOI' O KYPCA B YHEBHOM M/IAHE

CornacHo yueOHOMY IJIaHy B 7—9 Kiaccax H3ydaeTcs yueOHBIII
Kypc «'eoMeTpHsa», KOTOPBIH BKIOUYaeT cleJyIollle OCHOBHBIE pa3-
Jensl cojepxkaHusg: «'eoMeTprdeckiie QUIYPEl 0 HX CBOIICTBa»,
«lI3MepeHHe reoMeTpHUECKUX BEeJINUYMH», a TakKke «JleKapToBEI
KOOpAHHATE! Ha IIJIOCKOCTH», «BeKTopEl», «/[BIDKeHUs IIIOCKOCTH»
u «IIpeobpazoBaHusa rmoao0Is».

VueOHBIN ILUIAaH IIpelycMaTpHBaeT H3yUeHHe IreOMeTpPHH Ha ©a3o-
BOM YPOBHe, HCXOJsd H3 He MeHee 68 y4eOHBIX YacoB B yueOHOM
roay, Bcero 3a TpH rojga odydeHns — He mMeHee 204 qacos.

! T'eomerpus exiHa 1 BeuHa, oHa OnucraeT B boxkbeM ayxe. Hama npu-
JACTHOCTE K Hell CIIy2KUT OJHIM H3 OCHOBAHUII, 110 KOTOPEIM UelIOBeK
Ao/pKeH ObITh oOpazom boxkbeum (http://www .astro-cabinet.ru/library/
Kepler/Tab 1.htm)
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COAEPXAHME YYEBHOIO KYPCA (M0 ro4AM ObBYYEHMA)
/ Knacc

HaganpHble TOHSTHA reoMeTpHH. Touka, IIpsMasi, OTPE30K, Iyd.
Vroi. Buge! yriioB. BepTukaibHbIE H CMEKHBIE YIJIbl. bHCCEeKTpI-
ca yria. Jlomanas, MHOroyroisHHUK. [TapaninensHOCTE U HeplieHIH -
KYISAPHOCTBh HPAMBIX.

CumMMeTpHuHBle (GUIypel. OcCHOBHBIe CBOIICTBAa oOceBOil cHMMe-
TpHH. ITpuMepsl cHMMeTpHH B OKpY’KalolleM MIHIpe.

OcHOBHBIE IIOCTPOEHHS ¢ IIOMONIBIO IUPKY/IS M JIHHEHKIH.

TpeyronsHuk. BeicoTa, MejinaHa, OHcCceKTpHca, HX CBOIICTBA.
PaBHOOeApeHHBIH H PaBHOCTOPOHHHII TpeyroilsHHKH. HepaBeHCTBO
TpeyrojJbHHIKA.

CpolicTBa H IIpH3HaKH paBHOOeIpeHHOro TpeyrojbHiKa. IIpu-
3HAKH paBeHCTBa TPEYIrOJIBHHKOB.

CBoiicTBa M IIPHU3HAKH HapaUleIbHBIX IpsAMbIX. CyMMa YIJIOB
TpeyrojibHHKa. BHelIHe yIJ1bl TPeyTroJIbHHUKA.

IIpsMoyronbHBIN TpeyroJbHHK. CBOICTBO MeJIHaHBI IIPSAMO-
VTOJBHOT O TPEYTOJIBHHKA, TIPOBENEHHOI K THIIOTeHY3e. [Ipu3Hakn
paBeHCTBa MPAMOYTOIBLHBIX TPeyrolbHHKOB. [IpAMoyTronbHEI Tpe-
YIOJIBHHK ¢ yIJIoM B 30°.

HepaBencTBa B reoMeTpHH: HEpPAaBEHCTBO TpeyTroJbHHKA, Hepa-
BEHCTBO O JUIHHE JIOMaHOI, TeopeMa o OOJIbIIeM yIjie H Oobineil
CTOpOHE TpeyrojbHHKa. [leprieHIUKY/ISAp U HaKJIOHHAas.

I'eomeTpHueckoe MecTo TodeK. bHcceKTpHca yria H cepeJHHHEBIII
MEePHEHIUKYIISEP K OTPE3KY KaK IreOMeTpHUYecKiie MecTa TOUEK.

OKpyKHOCTE H KpyT, Xoplla H JJHaMeTp, HX cBolicTBa. B3allMHoe
pacIioJioKeHHe OKpY;KHOCTH U npsiMoii. KacarenpHas U cekynias K
OKpyHOCTH. OKpYHOCTh, BIIHCaHHAas B yIroJl. BrrcanHast M OIH-
caHHasl OKPYKHOCTH TPeyroJIbHIHKA.

8 Knacc

Yerwsipéxyronsauku. llapawienorpaMm, ero rpu3HaKy U CBOM -
cTBa. YacTHBIe clIy4all IapalileIorpaMMoOB (IpsAMOYTOIBHUK, poMO,
KBalJpaT), HX IIpH3HAKH H cBoiicTBa. ['panerus, paBHOOOKas Tpa-
neims, e€ cBolicTBa W IIpH3HaAKH. IIpsiMoyrosbpHas Tparemus.

Meton  yaBoeHHs — MeauaHbl.  IleHTpansHagd — CHMMeTpPHA.

Teopema @aneca 1 TeopeMa O IPOHNOPIHHOHATLHBIX OTpe3KaXx.
CpenHHe NTHHHHI TpeyTroJbHHKAa H Tpamenuin. I[{eHTp Macc Tpeyroib-
HHKAa.

ITompodue TpeyroasHHKOB, KO3 punueHT nogodud. ITpuiHaku no-
1001 TpeyrolbHHKOB. IIpuMeHeHHe MoJo0HA IIPH pelleHHH IIpak-
THYECKHX 3alad.
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CpoiicTBa IUIOHIANEH reoMeTpHuYecKHx duryp. MopMyiibl UL
IUTOIIAH TPeyTroJIbHHKA, IIapajuieorpaMmMa, poM0Oa U Tpalelu.
OTHoOIEeHHe TUIoHIadell Moo0OHBIX (uryp.

Briuncnenue miomajgeil TpeyrolbHUKOB I MHOTOYIOJIBHHKOB Ha
KJIeTdaToil Oymare.

Teopema IIndaropa. Ilpumenenne teopemsl Iludgaropa npu pe-
HICHHH IIPaKTHYeCKHUX 3a/aY.

CHHYyC, KOCHHYC, TAHFeHC OCTpPOro yIjla MIPAMOYIOJILHOTO Tpey-
roasHHKa. OCHOBHOE TPHTOHOMeTpHYEeCKOe TOXKIecTBo. TpHTroHoMe-
Tpudeckue GyHKIHH yrioB B 30°, 45° u 60°.

BrmicanHbIe U IeHTpaJIbHBIE YIJIbI, YTOJI MEXIY KacaTeJIbHOI ’
Xopaoil. YTiIbl MEXKIY XopdaMH U CeKyIIUMU. BrincaHHbie H OITH -
caHHbIE 4YeTBhIPEXVIOJNbHUKH. B3zallMHOe pacroiokKeHHe JIBYX
okpy:xkHOocTell. KacaHue okpyx)kHocTell. O0miie KacaTelnbHBIe K IBYM
OKPYKHOCTSIM.

9 knacc

CHHYC, KOCHHYC, TAaHTeHC yI7IoB oT 0 g0 180°. OCHOBHOE TPHUTO-
HOMeTpHYecKoe TOXKIeCTBO. MOpMYIILl MPHBEIeHH.

PemeHnne TpeyrollbHHKOB. TeopeMa KOCHHYCOB H TeopeMa CHHY-
coB. Pemlenne mpakTHYeCKHX 3aja4 C HCIONB30BaHHEM TEOpPEeMEl
KOCHHYCOB H TeopeMbl CHHYCOB.

IIpeodpasoranne nmonodus. ITogodne COOTBETCTBEHHEBIX JJIeMeH-
TOB.

Teopema o npoH3BeJeHUH OTPEe3KOB XOp/l, TeOpeMBl O IIPOH3Bele-
HHH OTPe3KOB CeKYIIHUX, TeopeMa O KBajpaTe KacaTelIbHOH.

Bexkrop, minHa (MOIIyib) BEKTOpa, COHaIIpaBIE€HHbIE BEKTOPHI,
IPOTHBOMONIOKHO HalpaBlleHHBIe BeKTOPHI, KOINIHHEAPHOCTH BEK-
TOpPOB, PaBEHCTBO BEKTOPOB, OIlEpallilH HaJ[ BeKTopaMH. Pa3ioxe-
HHE BEKTOpa II0 JABYM HEKOJIHHeapHBIM BekTopaM. KoopHnHaThl
BekTOpa. CKalsgapHOoe IIpOHU3BelieHHe BEKTOPOB, IPHMEHEHHE IUIA
HaXOXKJ[eHHs JUIHH H YIJIOB.

JlexkapToBbl KOOpAHHATHI Ha [UIOCKOCTH. YpaBHEHHS MPSAMOIl U
OKPYZKHOCTH B KOOPAHHATAaX, IIepecedeHIle OKPYKHOCTEH H IIpsi-
MBIX. MeToJ KoOopJIHHAT U ero IpHMeHeHHE.

IIpaBunbHBIe MHOTOYTONBHHUKH. J[MHHA OKpYKHOCTH. I'pamycHasd
H paaHaHHas Mepa yrija, BbIUHUCIEeHHEe UIHH YT OKPY>KHOCTEH.
ID1o1miage Kpyra, ceKropa, CErMeHTa.

JIBHKeHHS IIJIOCKOCTH M BHYTpPEeHHHE CHMMETpPHH ¢(HUIYp
(onemeHTapHble npejcraBineHnd). IlapanmensHBIH IepeHoc. IToBo-
poT.
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MNAAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATHI OCBOEHWA MPUMEPHOM
PABOYEU MNMPOTPAMMBI KYPCA (IO ro4AM OBYYEHWA)

OcroeHHe Y‘iEﬁHUl"D Kypca <{FEDMET'pI{H}> Ha YpPOBHE OCHOBHOTO
ob1Iero Dﬁp&BUB&HHH JOOIKHO oDecliedyHBaTh JOCTIDKEeHHe cCneaym-
X TIpeaMeTHBIX Dﬁp&BDB&TEHLI[BIK PE3YIIBTATORB!

7 Knacc

6 Pacmio3HaBaTh H3y4eHHBIe reoMeTpHueckHe (hUTYpPHI, OIpelelaTh
HX B3alMHOe paclojoikeHHe, H300paxaTe reoMeTpH4yeckue ¢u-
TYPBI; BBINOIHATE 4YepTekH IO YCIOBHIO 3ajaun. IIsMepATs mH-
HellHble U YTJIOBbIe BelHYHHBEL. PeliaThk 3aja4yl Ha BBRIYHCIIEHHE
JUITHH OTPe3KOB H BeJIHYHH YIIIOB.

6 JdenaTs rpy0yio oleHKY JIHHEIHBIX H YIIIOBBIX BelINYHH IIpejiMe-
TOB B pealbHOIl KH3HH, pasMepoB IPHPOJHBIX 00LeKToB. Pa3s-
AHYaTh pa3sMepsl 3THX 00BLEKTOB IO MOPAAKY BeTHYHHEI.

6 CTPOUTEL HepTekKH K reoMeTpHYeCcKHM 3ajjadaM.

6 ITonp30BaThCcs MpH3HAKAMH PaBEHCTBA TPeYTroOJLHUKOB, HCIIONb-
30BaTh NPH3HAKH H CBOIICTBA paBHOOEJpPeHHBIX TPEeYTOJBHHKOB
IIpH pellleHHH 3ajad4.

6 IIpOBOAHTE JOTHYECKHE pacCy:KIeHHSA ¢ HCIIOIb30BaHUEM reome-
TPHYECKHX TeopeM.

6 Ilonb3oBaThbCsl INpPH3HAKaMH paBeHCTBAa IPSMOYTOJIBHBIX Tpey-
TOJIBHHKOB, CBOIICTBOM Me/HaHBl, NpOBeJEHHOII K THIOTeHYy3e
MPAMOYIOIBHOTO TPeyToJIbHHKA, B pellleHHH TeoMeTpHYecKHX 3a-
Jad.

6 OnpenensaTh NapaalelbHOCTh IPAMBIX € IOMOIIBIO YIIIOB, KOTO-
pele obOpa3yeT ¢ HHMH cekymasg OnpefensaThs DapallellbHOCTD
NPAMBIX ¢ TOMOIIBIO PaBeHCTBA PACCTOSHUII OT TOYeK OJHOI Ips-
MOII 0 TOYeK APYIroH HPAMOIL

6 Pentath 3a/ja4uy Ha KJIeTYaToOH OyMare.

6 IIpoBOANTE BBIYHCIEHHs H HaXOJAHTh HYHCIOBBIe H OYKBeHHEBIE
3HAUeHHs YIJIOB B IeoMeTpHYeCcKHX 3ajaydax ¢ HCIOIL30BaHHeM
CYMMBl VIJIOB TpPeyrolbHHKOB H MHOI'OYTOJIBHHKOB, CBOMHCTB
yIJI0B, 00Opa30oBaHHBIX IIPH IlepecedyeHHH [ABYX IapalllelbHbIX
NpAMBIX ceKylneil. PemaTs npakTHYecKHe 3ajavyl Ha Haxoxkle-
HHEe YITIOB.

6 BiazieTb NOHATHEM reoMeTpPHYECKOIo MecTa ToYeK. YMeTh olpe-
AessTh OHCCeKTPHCY yIja H cepelHHHBI NepHeHIHKYIIp K OT-
pe3Ky Kak reoMeTpHYeCKHe MecTa TO4YeK.

6 DopmyIHpoBaTh OlpejelNeHNs OKPYXKHOCTH H Kpyra, XOpAbl H
nHaMeTpa OKPYKHOCTH, IOJb30BaThCs HX CBOIICTBaAMH. YMeThb
MPHMEHATh ATH CBOIICTBA IIPH pelleHNN 3ajad.
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6 Bi1aJieTh HOHSATHEM OIHCAHHOII OKOJIO TPEYT OJIbHHKA OKPYKHO-
CTH, YMETh HaxoluTh €€ reHTp. Iloibp30BaThCca hakTaMi O TOM,
9TO OHCCEKTPHCHl YIJIOB TPEYIOJIbHHKA [I€peceKaroTca B OIHOII
TOYKE, H O TOM, YTO CepelHHHbIE IepPIEeHIHUKYIISIPbI K CTOpOHaM
TpeyrojbHHKA IIepeceKarTca B OJHOIH TOYKE.

6 BiiajieTh IIOHATHEM KacaTeIbHOI K OKPYJKHOCTH, I10JIb30BaTbCS
TeopeMoOll 0 IepHeHAHKYIAPHOCTH KacaTelbHOII H pagHyca, IIpo-
BEIEHHOI'O K TOUKE KacaHU.

6 Ilonp3oBaThCcA MNPOCTEHINHMH TeoMeTpHYECKHMH HepaBeHCTBa-
MH, IOHHIMATh HX IpPaKTH4YeCcKHH CMBICI.

6 IIpOBOUTE OCHOBHEIE TeoMeTpHUYeCKHe MOCTPOeHHA C IIOMOIIBLIO
OUPKYIIA ¥ THHeHKIL

8 Knacc

6 Pacrio3HaBaTh OCHOBHEIE BH/bl YeTBHIPEXYTOINBHHKOB, HX dJIeMeH-
ThI, IOIB30BAaThHCA HX CBOIICTBAMH IIPHU pEIlleHHH TeoMeTpHYe-
CKHX 3ajiadq.

6 IIpMeHATH cBOIiCTBA TOYKH IlepecedeHHsA MeJdlaH TpeyrolbHHKA
(rreHTpa Macc) B penieHHn 3aja4q.

6 BrnageTk NMOHATHEM cpejHell IHHHH TPeyroJbHHKAa H Tpaleli,
ONpHUMeHsITh UX CBOMCTBa NpH pellleHHH reoMeTpHYecKHX 3ajad.
ITonws3oBaThes TeopeMoil daneca U TeopeMoil 0 IPONOPIIHOHATE-
HBIX OTpe3KaX, IPpUMeHAThL HX /I pelleHHUs IpakTHYecKHX 3aj1ad.

6 [IpMeHATE OpH3HAKH [T000HS TPpeyrolIbHHKOB B pelleHHH Teo-
MeTpH4YecKHX 3ajad.

6 ITonp3oBaThca Teopemoil ITudaropa ang pemeHHs reoMerpHue-
CKHIX U IpakTH4YecKHX 3ajad. CTpOHTh MaTeMaTHYeCKYI MOJellb
B IIpaKTHYeCKHX 3ajjadaxX, caMOCTOATelBHO JellaTh 4epTEéx U Ha-
XOJHTH COOTBETCTBYIOIIHE JIJIHHEL.

6 BnasieTb TOHATHAMH CHHYCa, KOCHHYca W TaHTeHca OCTPOro yria
OpAMOYTONBHOTO TpeyroibHHKa. ITonk30BaThCa ITHMH TIOHSITHSA -
MH 715 pellleHHUs IIpaKTHYeCKHX 3amad.

6 BEIYHCIIATE (pa3sIHYHBIMH clIoco0aMH) IIOMAaAsL TPeyrolbHHKA H
JI0IMa Al MHOTOYTONBHBIX (GUTyp (IONB3YACH, Te HeoOXoqHMO,
KaJpkynsaTopoM). IIpiMeHsATs MonydeHHBIE YMeHHs B IIpakTHYe-
CKHX 3aJaydax.

6 BriazieTb NOHATHAMH BIHCAaHHOTO H I[eHTPalIbHOTO yTIJ/ia, HCIIONb-
30BaTh TeopeMBl 0 BIHCAHHBIX yrilax, yriax Mexky XopaaMu (ce-
KYIIHMH) H yIIe MeXIy KacaTelIbHOH H XOpAoI NIpH pelneHHH
reoMeTpu4YeckHx 3azad.

6 BnageTrs moHATHEM OIHCAHHOTO YeTHIPEXYTOIBHHKA, IPHMEHATh
CBOIICTBA ONHCAHHOIO 4YeTHIPEXYTONBHHKA IIPH pelleHHH 3ajad.
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5] HPI'IME‘HHTL IIOJIYVHEeHHEIE 3HAHA Ha IIPAKTIHKe — CTPOHTE MaTe-
MaTH4YeCKHe MOl OId 3ajJa4 pEﬁHLHDﬁ FKH3HHI H TIPpOBOINTH
COOTBETCTBYVIOITIE BBIYHCIEHHA C IIPIIMeHEHHEM HD,I[O@HH n Tpu-
TOHOMETPHII ('HDJIBBYHCL.. rie HeoOXOAHUMO, KEJILKYIIHTDPOIM).

9 knacc

6 3HAaThL TpUTOHOMeTpHYecKHe (QYHKIHH OCTPHIX YITIOB, HAXOIUTH
C HX [OMONIBIO pa3lIHYHBIe 3IeMeHTHl MPIMOYIOILHOIO Tpey-
roJbHHKa («pelleHHe IPAMOYTOIBHBIX TpPeyrolbHHKOB»). Haxo-
JUTH (C MOMOIIBIO KalbKyIATOpa) AMHHBI H YL 1114 HeTadIn4-
HBIX 3HAYEHHII.

6 Ilonb3oBaTkca GopMylaMH IIpHBeJeHUS I OCHOBHBIM TPHIOHO-
MeTpHYeCKHM TOXKIeCTBOM /I8 HAaXO0XKIeHH:A COOTHOIIeHHII MeX-
Ay TPHTOHOMeTpPHYeCKHMH BelIHYHHaMH.

6 IIcrionb30BaThL TeopeMBl CHHYCOB I KOCHHYCOB 718 HaXOXK[eHHA
pasIHYHBIX 2JIeMeHTOB TpeyrolbHHKa («pellleHHe TpeyroilbHH-
KOB»), IPUMEHAThE HX IIPH pelleHHH reoMeTpHYeCcKHX 3ajad.

6 BrnaleTs NOHATHAMHI NpeoOpa3oBaHHSI IO0JO0OISI, COOTBeTCTBEH-
HBIX 2JIeMEeHTOB NoA0oO0OHBIX (uryp. IlonszoBaThbcs CBOICTBaMH
noAo0Hs MPOU3BONBHBIX GHUIYP, YMeTh BEIYHCIATE JAIHNHBI H Ha-
XOJHTE YINBl ¥ TOA00OHEIX (puryp. IIpuMeHATE CBOICTBA IIOJO0HA
B [IpaKTHYeCcKHX 3aJavaX. YMeTh IPHBOAUTE NPHUMepPE! T0J00HEIX
(uryp B okpyKarwlieM MHpe.

6 Ilonb3oBaThcsad TeopeMaMH © IIpOH3BeJeHHH OTpe3KOB XopH, O
OpoH3BeJeHHH OTPe3KOB CeKYyIIHX, O KBajpaTe KacaTelbHOI.

6 [Tonb3oBaThbcs BeKTopaMH, ITIOHHMATh HX reoMeTpHuecKHil u ¢pu-
3MYeCKHH CMBICTI, IPHMeHATh HX B pellleHHH reoMeTpHYecKHX H
usmuecknx 3zazgad. [IpuMeHATHE cKalsgpHOe IIpoH3BeleHIle BeK-
TOPOB A5 HaXOKJeHHA IIHH H YITIOB.

6 ITonp30BaThbcs MeTOJAOM KOOpPIAHHAT Ha ILIOCKOCTH, IIPHMEHATh
ero B pellleHIH IeoMeTpHYeCKHX H IIpakKTHYeCKHX 3ajad.

6 Biajgers IMOHATHSIMH IIPAaBIUIBHOTO MHOI'OYIOJIBHHKA, JUIHHEI
OKpPYKHOCTH, JJIHHEI IYTH OKPYKHOCTH H paJdlaHHOII Mephl yIiia,
YMETh BBIMHCIATE ILTOIAbL Kpyra i ero dacrteil. IIpuMeHSTE 1o~
JIyUeHHbIE YMEHHA B IIpaKTHYECKHX 3aadax.

6 HaxoauTe ocH (HIH NEeHTPBI) CHMMeTPHH (HIYpP, IPHMEHATH
OBIKeHHS IIOCKOCTH B MpOCTelMHX ciydasax.

6 IIpIMeHATE NMONIy4YeHHBIe 3HAHH Ha MNpaKTHKe — CTPOUTH MaTe-
MaTHYecKHe MOJelH [ 3a]ad pealbHOH KH3HH H IIPOBOAUTH
COOTBeTCTBYIOIINEe BBEIYHCIIeHHS ¢ OpHMeHeHHeM II0J00HsI U TpH-
TOHOMETPHYECKHX (PYHKIHII (IIOJIL3YVACH, I'le He0OXO0AUMO, Kalb-
KYJIATOPOM).

76 MprmepHas pabo4as nporpamma
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TEMATMYECKOE TM/IAHUPOBAHME YYEBHOTO KYPCA
(MO ro/JAM OBYYEHMS)

7 knacc (He MmeHee 68 4)

HazpaHue
pasjena (TeMsl)
Kypca (1HMc/0 4acoB)

OcHoBHOe cojepxxkaHHe

OcHOBHEBIE BHABI
JAeATe/IbHOCTH 00y4YaloInuxcsa

IIpocreiiniue
reoMeTpHIeCcKHe
¢urypsi

H HX CBOHCTBa.
HaMmepeHue
reoMeTpHIeCKHX
BeJIHYHH

(14 q)

IlpocTeilnmie reoMeTpHdeckne 00b-
eKTBI: TOUKH, IIpAMBIe, IIy4ull I
YIJIBI, MHOTOYTOJILHIK, JIOMaHasd.
CMesKHbIe I BepTHKaJIbHbIe YITIbL.
PaboTa ¢ mpocTeIIIMI HepTeXKaMIL.
I1zmepeHne THHEHBIX I YITIOBBIX
BeIIYIH, BEIUICISHHIE OTPE3KOB I
YIJIOB.

Ilepimverp 1 nnomane GuUTyp, co-
CTABJICHHEBIX 113 IIPAMOYIOIBIIIIKOB

®opMy/IMpPOBaTh OCHOBHBIC TIOHSTHS H OIIpejene-
HHA.

PacnosHaBaTh H3y4eHHEE reoMeTpHdecKHe Qury-
pBI, ONpejesiATh HX B3aHMHOe pacllONoKeHIe,
BBINNOJIHATL qepTé’x{ II0 YCIIOBHIO 3ada™Il.
IlpoBOAHTE IpOCTelilie IOCTPOSHHA C IIOMOIIBIO
LHPKYIA 1 JIHEeHKH.

H3MepATh JIHHEIIHBIE 1 YIJIOBBIE BETHTIIHBI T€0-
MeTPHYeCKHX II IPaKTHYeCKHX 00BEeKTOB.
OnpepensiTh «Ha IJIas» pasMepbl pealbHBIX 00b-
eKTOB, IPOBOAHUTE IPyOVIO OIeHKY HX pa3MepoB.
PemaTh 3a1a4H Ha BBEMIHICICHHE ITHH OTPE3KOB H
BeIHYHH YITIOB.

PemaTp 3ajga4l Ha B3aHMHOE PacllONOKeHIe Teo-
METPHYICCKIX (PUTYP.

IpoBOANTH KIaCCH(MUKAIIIO VITIOB, BHIYHCIATH
NHHeITHBIe I YITIOBBEIe BelIYHHEL, NPOBOAHTE He-
o0XoNIMEIe J0Ka3aTelbHBIe PAacCyiKIeHHs.
3HAKOMHTLCSA C HMCTOPH el pa3BHUTIS TeOMeTPII




8.
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IMpodoasicenue

HazBaHue
pa3jena (TeMsl)
Kypca (4Hc/I0 4acoB)

OcHoBHOe cojepxkaHHe

OcHOBHBIE BH/bI
AeATe/ILHOCTH 00y4alommuxca

Tpeyroaouuku

(22 9)

IlousiTe O paBHBEIX TpeyIrOILHIKAaX
I IepBHYHEBIE IIPeJ/ICTABIICHIS O paB-
HBEIX (KOHTPYIHTHEIX) ¢purypax. Tpu
OpH3HaKa paBeHCTBa TPeyTOoIbHH-
KOB.

IlpnzHaki papeHCTEA IPAMOYTOJIb-
HBIX TPeYTOIBHHIKOB. CBOIicTBO Me-
IHAHBl IPSAMOYTOIBHOTO TPeyroib-
HIIKA.

ParHoOenpenusle 1 paBHOCTOPOH-
HIe TpeyTONBHHKH. [IpmuEaknm u
CBOIICTBa paBHODeIpeHHOTO Tpey-
TONBHEKA.

IlpoTus Oonbleil cTOPOHEI Tpey-
TONBHIKA JeKHT OONBIINMII YTOI.
HPOI’_‘TEFIIII'HE. HepAREHCTEBA B TeoMe-
Tpun. HepaBeHCTBO TpeyTOIBHIKA.
HepaBeHcTBO TOMaHOIL.
IIpsaMOYTOIBHEI TPpeyTOIBHIIK C
yrioMm B 30°.

IlepBEle TOHATHS 0 JOKa3aTellb-
CTBax B TreOMeTpHIl

Pacnmozuaegare IIapel paBHEIX TPEYIOINMBRHIIKOE Ha
TOTOBBIX YepTekaxX (C YKa3zaHIeM IIPIH3HAKOR).
BeIBOAUTE CIeCTBUSI (PABEHCTB COOTBETCTBYIO-
LIX 3JIEMEHTOB) H3 PABEHCTB TPEYTONBHIKOB.
@opMyJIHPOBATE OIIPEeleHIS: OCIPOYIOIBHOTO,
TYIIOYTOJIBHOTO, IPAMOVIOIBHOIO, paBHoGe,upex-
HOTO, PaBHOCTOPOHHETO TPEYIONIBHHKOB: OHCCEK-
TPHCEI, BBICOTBI, MeIHaHBl TPeYIOIbHIKA: Cepe-
OHHHOTO TIepIeHIUKY/sapa OTpe3Ka; IIepHMeTpa
TPeyroNbHIIKA.

@opMy/IMpOBATEL CBOICTBA H IPHIHAKI pPaBHODe-
IPeHHOTO TPEeYTONBHIIKA.

CTpOMTH YepPTEesKIL, pemaTh 3a4a4H C [IOMOIIBIO Ha-
XOKJIEHHS PABHBIX TPEYTOIBHHKOB.

[puMeHATh IPI3HAKH DABEHCTBA IIPSIMOYTOIBHBIX
TPEVIONEHIIKOR B 2A/1ATAX.

Hcnos1b30BaTh MI(POBEIE PecypChl /IS HCCIeH0-
BaHMs CBOIICTB M3ydaeMBbIX (GUIVP.

3HAKOMHTBLCA C HCTOPH el Pa3BUTIHS I'eOMETPHI

IlapannensHbBIe
NpPAMBIE, CYMMa
YIJIOB TPEeYroJIbHHKA
(14 49)

ITapannensHBIe IpsiMBIe, X CBOII-
crea, llsareni mocrynar Eexmmna.
HaxpecT nexkamniie, cOOTBeTCIBEeH-
HbIE H OJHOCTOPOHHIE YTIIBI (0Opa-

®opMyIHpOBaTh NOHATHE IapaUIe/BHBIX TIPS~
MBIX, HAXO/UTh TIPaKTHYeCcKHe IIPHMEpEI.
HayuaThk cBOIICTBa YIJI0OB, 00pa30BaHHEIX IIPH IIe-
pecedeHHH ITapajUlellbHBIX IPSIMBIX CeKylueii.
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30BaHHEIE IIPH IepecedeHHH Iapal-
JIeNIBHBIX IPSAMBIX CeKyIe).
IIpHu3Hak NapalIelbHOCTH IPAMBIX
Hepe3 paBeHCTBO PACCTOSHHII OT TO-
HeK OJHOII IpsSMoIl o BTOpOIl IIps-
MOIIL.

CymMMa YITIOB TpeyrolIbHIKa I MHO-
TOYTONBHHKA.

BHe1lHIe YITIBI TPeyT OJIbHIIKA

IIpoBOAHTL JOKasaTeJbCTBA IIapajljIe/IbHOCTH
IBYX IPSIMBIX C IIOMOIIBIO YITIOB, 00pa3oBaHHBIX
IIpH IepecedeHHH 3THX IPSIMBIX TpeThell IpsSMoil.
BBIMHCIATE CYMMY YTJIOB TpeyTroJbHIKA H MHOT0-
YTOJIBHIKA.

HaxoauTh 4HCIOBEe I OVKBeHHEe 3HAaYeHHS
VYITOB B TeOMeTPHYecKHX 3ajfadax ¢ HCIIOIb30BaHH-
eM TeopeM O CyMMe YIJIOB TPeyTONBHHKa I MHOIO-
YTOJBHIKA.

3HAKOMHUTLCA € HCTOPHeEH pa3sBHUTIA TeOMETPHII

OxpyKHOCTH

M KDYT.
TeomeTpuieckue
MOCTPOEHNA

(14 4)

OKpYKHOCTB, XOPIBbI II JIHaMeTphl,
ux cBoiicTBa. KacarenbHas K OKpyXK-
HocTH. OKpYJKHOCTE, BIIICAHHAsA B
yron Ilounstie o I'MT, nprimereHnne
B 3afgavax. bHcceKTplca H cepeIHH-
HBI IepHeHIHKY/Ip KaK IeoMe-
TpIHtecKIie MecTa TodekK.
OKpYKHOCTB, OIIIcaHHasg OKOJIo
TpeyTolbHIKA. BilicaHHaA B Tpey-
TOJILHIK OKPYKHOCTb.
IIpocTellne 3agaqil Ha IIOCTPoeHIE

DopMy/JIMPOBATH Olpe/le/IeHUsA: OKPYAKHOCTIL, XOop-
JIBI, IHaMeTpa U KacaTelbHOH K OKPYKHOCTH. H3-
y4aTh X CBOIICTBA, TPH3HAKI, CTPOHThH HePTEXKI.
Hccne1oBaTh, B ToM 4icie HCMOJAb3yA HUPpOBbIe
pecypchbl: OKPYXKHOCTB, BIICAHHYIO B YIOI; LIEHIP
OKpY/KHOCTH, BIIICAHHOII B YIOJ: paBeHCTBO OTpe3-
KOB KacaTelIbHBIX.

Hcnoas3oBaTs metoa I’ MT s qokasaTenscTBa
TeopeM O IlepecedeHNH DICcCeKTPIC YITIOB Tpey-
TONBHIKA 1 CepeJUHHBIX IepleHIKYISIPoB K cTo-
PpOHaM TpeyroldbHIKa ¢ MoMoInblo I MT.
OBJ1aieBaTh NOHATHAMM BINNCAHHOI H OIIHCAHHOL
OKpYJKHOCTeIl TpeyTrolIbHIKA, HAX0AUTh IIeHTPEI
3THX OKpYIKHOCTeIl.

PemiaTh OCHOBHBEIE 3a/ia4M Ha NOCTpoeHHe: YIa,
paBHOTO JAaHHOMY; CepelHUHHOTO IleplIeHINKYyIIsIpa
JaHHOTO OTpe3Ka; IIpsAMDIl, IIpoXojdAmieil uepes
JaHHYIO TOUKY H HepleHINKYIIpHOI JaHHOII IIps-
MOI1; OIICCeKTPIICH JaHHOI'O yIiIa; TpeyrOIEHIIKOR
10 Pa3/IIMHEIM 3IeMeHTaM.

3HAKOMHTLCS € HCTOPHEeH pa3BUTI TeoOMeTPHI
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IMpodoasicenue

HasBanue
pa3jena (TeMul)
Kypca (4McI0 4acoR)

OcHoBHOe cojjepxKaHHue

OcHOBHEIE BHbI
JAeATeILHOCTH 00ydaronuxcs

IlMoeTOopenue, 0606-
HmieHHue

3HAHMHA

(4 4)

IloeTOpeHIIe 1 0O0OIIeHIIE OCHOE-
HBEIX IOHATHII H METOJ0B Kypca
7 Kmacca

PemaTts FajauH Ha IIOBTOpeHIIe, HINIOCTPIIPVIO-
miie CBA3H MeXITY pPasIIIHBEIMH JacTAMII Kypca

8 knacc (He MeHee 68 W)

HaspaHue
pasjena (TeMsl)
Kypca (4MCJ/I0 4acoE)

OcHoBHOE cojiep:xaHHe

OcHOBHEIE BH/BI
AeATeMLHOCTH 06yIalnInuXcs

YeThIpEXyro/IbLHHKH
(12 4)

ITapannenorpamMm, ero OpH3HAKH I
ceolicTea. YacTHEIEe ciIyuall napani-
JIenorpaMMoB  (OIpAMOYIOJIBHIIK,
pomO, KBajpar), HX I[IPH3HAKH I1
cBoiicTBa. Tpanenns. PaBHoOokas 1
IIpsIMOYTOIbHAasA TparelHi.
VYiBoeHne Menuanbl. lleHTpatbHas
CHMMeTPIIA

Hso6paxkaTh H HaXoJHTh Ha depTekax UeThIpEx-
YTONBHHKI PasHBIX BHJOB H HX 3JIeMeHTHI.
@GopMy/JIHPOBaTh ONpeAe/TeHHs: TapallelIorpaMma,
npsiMOYrojibHUKa, pomba, KBalpaTa, TpalleLi,
paBHOOOKOI Tpallellly, IPIMOYTOIBHOI Tpale.
JlokaspIBaTh H HMCHOJIb30BaTh NPH pellleHHH 3aja4d
NpH3HAaKH H cBOIICTBa: MapainelorpaMMa, IIPsAMO-
YrodbHHKa, poMba, KBajgpaTa, Tpalelllll, paBHO-
OOKOIl Tpanemun, IpAMOYTOJIbHOII Tpalel.
TlipMMeHATb MeTo/, YIBOSHHA MelIlaHbl TPeyroib-
HIKa.

Hcnosib3oBaThk NHQPOBEE pecypchl Als HCclIeqo-
BaHUA CBOIICTB H3ydaeMBIX (GHTYp.

3HAKOMHTLCA C HCTOPH el pasBHTHA I'eOMEeTPIII
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Teopema ®aneca
MU TeopeMa 0 Mpo-
MOPIHOHAIBHBIX
OTpe3Kax, NojJo6-
HbI€ TPEYTOoJIbHUKH
(15 u)

Teopema Paneca H TeopeMa 0 IPoO-
TMOPHIOHATBHBIX OTpe3KaX.
CpenHsasd HIHHA TpeyroJIbHHKA.
Tpamemiis, e€ cpeIHss JIITHIIA.
IlponopunoHanbHEIE OTpe3KH, IIO-
cTpoeHIe WeTREPTOTO NPOIOPITHO-
HaJIbHOrO OTpe3Ka.

CBolicTBa IleHTpa Macc B TPeyroib-
HHKE.

ITomoburle  TpeyrolbHHKHN. Ipn
IIpIzHaKa IIO,E[06IISI TPeYTOJIBEHIIKOE.
IlpakTmdeckoe NpHMeHeHHe

MpoBOAUTL NOCTPOEHHA C IMOMOINBIO ITHPKYII I
JIHHEHKN ¢ HCIoNIb3oBaHNe TeopeMmsl daneca u Te-
OpeMBl O IPONOPIHOHATBHBIX OTPe3KaX, CTPOHUTH
HeTBEPTHIH TIPOIIOPIIIOHATEHEIT OTPE3OK.
IIpoBOAUTH JOKA3ATEJbhCTBO TOrO, UTO MeIHAHbI
TPpeYVTOIILHHKA NepeceKanTcd B OJI'HC)ﬁ' TOYKe, T Ha-
XOAMUTH CBSA3E C IIEHTPOM Macc, HaXo/JUTh OTHOIIIe-
HIle, B KOTOPOM MeJHaHBl JeldTcs TOUKOI X Iepe-
cedeHns.

HaxoauTh nogo0HBIE TPEYTOJILHHKH Ha TOTOBBIX
HepTelKaX ¢ YEa3aHIIeM COOTBETCTBVIOMIHX IIPIIZHA -
KOB TT0100ms.

PemaTh 3a/ia4M Ha IOJOOHBIE TPEYTOIBHIIKI C II0-
MOIIBIO CAMOCTOSTETBHOTO IIOCTPOESHHS MepTeiKeil
1 HaXOXKJIeHHI MoJ0O0HBIX TPeyTOIbHIKOB.
HpOBO}Il’ITh AO0OKa3aTo/JIbCTBaA C HICIIOIb3I0BAMIICM
TIPH3HAKOB 1000,

JlokasbsIBaTh TPH IIPH3HAKA TOI00HS TPeYTOIbHII-
KOB.

[IipuMeHSITh TONYIeHHBIE 3HAHIS NPH DelIeHHI
TIEOMECTPHYCCKIX I IIPAKTIMCCKIIX 3aldat.
3HAKOMHUTLCS € HCTOPHEH Pa3BITHI TeOMETPHII

[lnomane.
Haxomxpgeuue
miomaaei
TpPeyroJibHUKOB

M MHOTOYTOJIBHBIX
¢uryp. [lromagu
NoJo6HLIX GUTYD
(14 4)

Ilonatne o6 oOmeil TeopHH ILIO-
ma I,

DOpMYIIBI IS IUIOMIAH TPEYTOIb-
HIIKA, TapauiesiorpaMMa. OTHOIIe-
HIe IUIOIAjiell TPeyrojIbHHKOB C
oOHmIIIM OCHOBaHIEM IUIH oDmieit
BBICOTOIL.

OpJia/ieBaTh NepBUYHLIMH INpeACTABJIeHUAMH 0b
oOrmeit Teopun wioman (Mepsl), GopMynupoBaTh
CBOIICTBa IUIOMIAIII, BBISCHATE  HMX  HATJISIHBII
CMBICII.

BERIBOAHUTH (QOPMYJIEI IITOMIANI IIapawlie]or paMMa,
TpeyronbHIIKA, Tpalleii 113 (popMyIbl III0OMIA I
OpAMOYTOJIBHIKA (KBaapara).




(4]

ewwedlodu senoged seHdswnd])

IMpodoasicenue

HazBaHue
pa3jena (TeMsl)
Kypca (4Hc/I0 4acoB)

OcHoBHOe cojepxkaHHe

OcHOBHBIE BH/bI
AeATe/ILHOCTH 00y4alommuxca

BeramncneHilie mmoniaicii  CIOKHBIX
turyp gepes pazdbneHile Ha 9acTH I
JocTpoeHHe.

ITnomtaan uryp Ha KileTudaToli Oy-
Mare.

IInomaan nonobHex uryp. Bei-
quUCcIeHNe IUIomianeil. 3amadym ¢
IpakTHIecKHM coJep:kaHueM. Pe-
mIeHHne 3ajJad ¢ INOMOIIBID MeTo/a
BCIIOMOTATEIFHOI IMIONIaan

BBIBOAHTDE (POPMYIIBI IUIOIIAII BBILYKJIOT O YCTBIPEX -
YTONBHIIKA depe3 JHaroHalI I YT 01 MeXK /1y HIMIL.
HaxoauTs mwiomamn Guryp, H200pakEHHEIX Ha
KleTdaToil OyMmare, HCIoO/JbL30BaThL pa3dleHlle Ha
YacTH H JIOCTPOeHHe.

Pas6éuparb HpUMepbl HCIOIb30BaHUs BCIIOMOIa-
TeNbHOIl IUIONAaMH IS pelleHHs I'eoMeTPHYeCKHX
3agad.

HaxoauTh Inomani noJo0Hex Guryp.
BbIYHMCIATH IUIOMIAMIH Pa3IHYHBIX MHOTOYTOIBHBIX
Gburyp.

PemaTh 3a/5a4H Ha ILIONIAAb C IPAKTHISCKHM CO-
JleprKaHHeM

Teopema [Indaropa
Y HavaJsia
TPUTOHOMETPHH
(10 4)

Teopema ITudaropa, eé nokasaTelb-
CTBO H IpuMeHeHHe. OGpaTHai Teo-
peMma Iludaropa.

OmnpeeneHe TPHTOHOMETPHYECKHIX
(pyHKITIIT OCcTpoOTO yIiIa, TPHTOHOME -
TpHYecKHe COOTHOIIEHHS B IIPAMO-
YIOIBHOM TpeyroisHIKe. OCHOBHOE
TPHTOHOMETPHIEeCKOoe TOXKIECTBO.
COOTHOIIIEHHST MeXIY CTOPOHAMH B
IPSIMOYTONBHEIX TPEYTOIBHIKAX C
yrmamu B 45° m 45°; 30° u 60°

JokasbiBaThb Teopemy Iludaropa, ucnosb3osaTth
€€ B [IPaKTHYeCKHX BBIMHCIICHISIX.
®opMy/IHpOBaTh OIpe/lelIeHHs] TPUTOHOMEeTpHIe-
CKHX (hYHKITHIT OCTPOro yIia, MPpoBepsTh X Kop-
PeKTHOCTE.

BBIBOAMTH TPHTOHOMETPHYIECKIIE COOTHOIIEHHS B
IPSIMOYTOIBHOM TPEYTOJIBHHKE.

Hcc/lef0BaTh COOTHOIIEHHS MEKIY CTOPOHAMH B
IpSAMOYTONBHEX TPeYToIbHHKaX ¢ yIfaMH B 45° u
45°; 30° 1 60°.

Hcnosib30BaTh (GopMyIIbl IPHBEIEHHI I OCHOBHOE
TPUTOHOMeETPHYIeCKoe TOXIeCTBO I HaX oK AeHHT
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COOTHOIITEHIIT MeKIY TPHTOHOM eTpIrdec KM hyHE-
IISIMI Pa3IHIHBIX OCTIPEIX YIJIOB.

I[IlpuMeHATH MOJMyYeHHbIe 3HAHUS H YMeHHS IIpH
PEeIIe N IPaKTHYeCKIIX 3a1ad9.

3HAKOMMUTLCA C HCTOPH el Pa3sBUTIHS T'eOMETPHI

YrJjibl B OKpYKHO-
CTH. BnucaHHbIe

H ONDHCaHHLBIEe

Y eThIpP eXyro/JIbHHKH.
Kacare/ibHble

K OKpPYKHOCTH.
KacaHue oKpyKHO-
cTeil

(13 g)

BrrcaHHble H LIeHTpalIbHEBIe YTIIBL,
VIO MeKIy KacaTeIbHOII I XOpaoil.
VIimel MeXy XopaaMH I CeKyII-
MII.

BrucaEHBIe 1 ONHCAHHBIE YeThIPEX-
YTOJBHHKH, HX IIPH3HAKH H CBOII-
cTBa. IIpHMeHeHHe O3THX CBOICTB

IIpH pelIeHHH TeoMeTpHUYecKIX 3a-
ad.

BianmmMHoe  pacrmionoxeHHe — JIBYX
OKpyikHOCcTell. KacaHlle oKpy»KHO-
cTeil

®opMy/IMPOBATH OCHOBHBIE ONpEeNIeHHs, CBA3aH-
HEIE ¢ YIJIAMH B KpyTe (BIHCAHHBII YTOJ, IEeH-
TPAaIbHEII YI0OI).

HaxoauTh BIHCaHHEIE VI, ONIpAIoNIecs Ha O~
HY IVTY, BBIYHC/IATE YIIIBI C IOMOIIBIO TEOPEMEI O
BICAHHBIX YTJax, TeOpeMBl O BINICAHHOM YeTHl-
PEXYT OJIBHIIKE, TEOPeMEBI O LIeHTPalIEHOM yIJIe.
HccaegoBaTh, B TOM HICIE C TIOMONILIO ITH(GPOBBIX
pecypcoB, BINICAHHBIE I OIMHCAHHEBIE WeTHIPEX-
YTOTBHHKH, BBIBOJAMTE X CBOIiCTBa M TIPH3HAKML
Hcnosib3oBarh 3TH ¢BOICTBA U IPH3HAKH IIPH pe-
IIeHHH 3a/1a4

IloBTOpeHUE, 0606-
ImeHue

3HaHu

(44)

IloBTOpeHNe OCHOBHBIX IIOHATIIH H
MeTOIO0B KypcoB 7 1 8 KJIACCOB,
obobmeHne 3HaHHI

PemaTtsb 3ajga'vuM Ha IIOBTOpPEeHIe, HITCTPIPYIO-
e CBAZH Med Ty PazIIITHEIMII UacTAMII KyVpPCa
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9 knacc (He MeHee 68 u)

Hazsanue
pasjena (TeMsi)
Kypca (1HcJI0 4acoB)

OcHoOBHOe cojiepKaHHe

OcHOBHBIE BHIBI
JAeATe/IbHOCTH 006y4aloiuxca

Tpuronomerpus.
Teopems! kocuHy-
COB M CHHYCOB.
Pemenue Tpeyroyis-
HHKOB

(16 4)

OnpeaeneHne TPHIOHOMeTPHYeCKIX
dbyukmii yramos or 0° go 180°.
KocuHyc H CHHYC IPSIMOTO H TYIIOTO
yrina. Teopema kocnHycoB. (O000-
mEHHaA) TeopeMa CHHYCOB (C paJi-
YCOM OmIcaHHOII okpy:xkHocTH). Ha-
XO3K/IeHIIe JIJIITH CTOPOH H BeJIIYIIH
VYIJI0B TPeyTOIBHIKOB.

dopMmyna IUIOMIANH TPeyroJIbHHKA
gepe3 [IBe CTOPOHBI H YTONI MeXIy
HiuMH. @opMyna IUIOMIANI YeTHI-
PEXYTONBHIKA Hepe3 ero JgHaroHain
H YT'OJI MK Ty HIIMIIL.
IlpakTHieckoe TIpHMeHeHHe [oKa-
FAHHEBEIX TeOopeM

@opMy/IMPOBaTh ONpeje/eHHs] TPUTOHOMeTpHYe-
CKIIX (PYHKIIHIT TYIIBIX I [IPAMBIX YITIOB.
BbIBOIHUTH TeOpEMY KOCHHYCOB H TeOpeMy CHHYCOB
(c pagmycoM OIIHCAHHOH OKpPY/KHOCTH).

PemaTh TpeyrolbHHKH.

PemaTh IpakTHdeckKue 3aJadi, CBOIMIINeECS K Ha-
XOXKJIEHIIO Pa3INYHBIX 3JIeMeHTOB TPeyT OJIbHIKA

Ilpeo6pasoBaHue
nofo6ua. Merpude-
CKHe COOTHOIIeHHA
B OKPYXHOCTH

(10 1)

Ilouatue o mpeodpa3zoBaHHH HOIO-
o111.

CoOTBeTCTBEHHEIE JIeMeHTHI ITo100-
HBIX (huryp.

Teopema 0 IPOH3BeIeHHH OTPe3KOB
XopJ, TeopemMa O NPOH3BeJeHHHI OT-
pPe3KOB CeKYyIIHX, TeopeMa O KBa-
OpaTe KacaTelbHoll. [IpimeHenne B
PpelIeHII I'eOMeTPIUeCKIIX 230a1

OcBauBaTh NOHATHe IIpeobOpasoBaHIsI ITOHOGMS.
HccoiegoBaTh OTHOIICHNE JITHEITHBIX 2JIeMeHTOB
tpuryp npu npeodpazoBanim nogodus. HaxoauTs
HIpHMepEl MON00IISA B OKPY:KAIOIIel neilcTBHTEIE-
HOCTI.

BBIBOAHTE MeTPHYIECKHE COOTHOIIEHHS MeKIY OT-
pe3KaMH XopJ, CeKYIIHX I KacaTeJIbHbIX ¢ HCIIONE-
30BaHHEM BIHCAHHBIX YITIOB H IOJOOHEIX Tpey-
TOIIBHITKOR.
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PemaTeh reoMeTpHdecKie 3agadil I 3amadi U3 pe-
albHOII JKI3HH ¢ HCIIONB30BaHHEM TOJ00HBIX Tpe-
YIOJIIBHIIKOB

BekTops!
(12 4)

OmnpeeneHie BeKTOPOB, CIOXeHHE
I pa3HOCTH BeKTOPOB, YMHOJKEHIIe
BeKTOpa Ha 9IHCIO.

du3MuecKIni U reoMeTpHYecKIIl
CMEICJI BEKTOPOB.

Pa3znokeHne BeKTopa IO IBYM He-
KOJTHHeapHBIM BekTopaM. Koopmm-
HaTBEl BEeKTOpA.

CxansipHOe IIpOH3BeJeHHe EBeKTO-
pPOB, ero IpHMeHeHHe IS HaXoxkKIe-
HHS JITH H YTIIOB.

Pentenne zagad ¢ DOMOINBEID EeKTO-
pOB.

IlpiMeHeHIIe BeKTOPOB LI pellle-
HIA 3a7a9 KITHeMAaTHKI I MeXaHH-
KI

Hcno/ib30BaTh BEKTOPHI KaK HaIpaBIEHHBIE OTpPEe3-
KII, MCCJIEA0BATh TEOMETPHYECKHI (IepeMeleHIe)
u hu3HUecKuil (CiIa) cMBICTB BEKTOPOB.

3HATh OoNpe/e/ieHHsl CYMMBI I Pa3HOCTH BEKTOPOB,
YMHOKEHIIS BeKTOpa Ha 9IICII0, HCCJie JOBaTh Teo-
MeTpHUHMecKIil 1 (U3NdecKnil CMBICIBI 3THX OIepa-
TN

PemaTb reoMeTpHYecKIle 3aJa4il ¢ HCIOTb30BaHI-
€M BeKTOpOB.

Pack/iaibIBaTh BEKTOpP M0 JABYM HEKOILIHHEapHBIM
BeKTOpaM.

HcnonkzoBare CKaldpHOe IIpOHI3BeleHIIe BeKTO-
POB, BBIBOJHUTH €I'0 OCHOBHEIE CBOIICTBA.
BBIMHC/AATH CYMMY, Pa3HOCTh I CKaIAPHOE TIPOI3-
Be/leHIe BEKTOPOB B KOOpAHHATAX.

IpuMeHsTH cKaBpHOE NIPOH3Be/IeHNe 11T HaX 0k~
HASHIE JIIHH 11 ¥TII0B

JlekapToBLI KOOpJH-
HaThl HAa IJIOCKOCTH

(91)

JlekapToOBBEI KOOpPHHATEl TOYeK Ha
IJIOCKOCTI.

VpaBHeHHe NpsMoll. YTITIOBOII K03d-
dHIIHeHT, TAaHTeHC YIJIa HAKIOHA,
napasulellbHBIe I HepHeH IHKYIp-
HEIe IIpsMEIe.

VpaBHeHHne okpyxkHOocTH. Haxoxge-
HIIe KOOP/INHAT TOUeK IepeceueHIs
OKPYIKHOCTII II IIPAMOIL.

OcBauBaTh NOHATHE IPIMOYTOJILHON CHCTEMBI KO-
OpIHHAT, TeKapTOBEIX KOOPJHHAT TOUKH.
BBIBOUTH YPaBHEHIE TIPAMOII I OKPYKHOCTH. BbI-
Ae1ITh TIOJIHEITT KBaIpaT 0718 HAXOXKIEeHHId IMeHTpPa
I paJiyca OKPYKHOCTH II0 e€ YpaBHEHHIO.
PemaTh 3aa“M Ha HaXoKJIeHHe TOoYeK Ilepeceve-
HESI IPAMBIX I OKPYKHOCTEH ¢ IOMOIIBIO MeTo[a
KOOpIIHAT.
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IMpodoasicenue

HazBanmue
pa3jena (TeMsl)
Kypca (4Hc/I0 4acoB)

OcHoBHOe cojepxkaHHe

OcHOBHBIE BH/bI
AeATe/ILHOCTH 00y4alommuxca

MeTon KOOpOIHAT [IPpH PpCINCHIII
TeoOMeTpHYeCKHX 3a1a4.
Ilcnonp3oBaHue MeTo/1a KoopamHaT
B IIPpaKTHYSCKHX 3aJJa4dax

Hcnosib3oBaTh CBOICTBA YITIOBOTO Kod(QIIcHTa
npsMoil NPH pelleHHH 3ajad, IS olpeleleHHs
pacIIoNoKeHHA TIPSIMOIL.

IIpUMeHATb KOOPANHATEI IIPH PeIleHIH TeoMeTpI-
YecKHX M HpaKTHYeCKHX 3ajiad, /Ui [TOCTPOeHIs
MaleMATHHUCCKIIX MO,;‘J,CJ'!CI‘]. peallbHBIX 3a/a4 (((ME-
TO 1 KOOPIIHAT» ).

Ilosib30BaTHCS IS TIOCTPOSHHUS I HCCIIeOBaHIII
UG POBEIMH pecypcaMi.

3HAKOMHTLCA C UMCTOPHeH pPa3BUTIS TeOMeTPHI

[IpaBU/IbHBIE
MHOTOYTOJILBHHKH.
JlJIHHA OKPYHHO CTH
H IUVIOINAJL Kpyra.
BruHcIeHHe ILIO-
majei

(84)

IIpaBiuTbHBIE MHOT OYTOJIBHIKIL,
BEIYHCIEHIIE X AIeMeHToB. Yicao
T U JUITHA OKPY)KHOCTH. J[mHHa Iy-
TII OKpY:KHOCTH. PaamuanHas mMepa
yria.

Ilromiank Kpyra W ero 3JIeMeHTOB

(cexTopa U cerMeHTa). Brrancienune
mwroniageili GpuUIryp, BKIIOUAROIIIIX
3J1eMeHThI KpyTa

®opmMy/IHpPOBaTh OINpeleleHlle IPaBIUIbHBIX MHO-
TOYTOJIBHHKOB, HAXOAHTh HX 3JIeMEHTEL
Ilosib30BaThCA MOHATHEM [UIHHBl OKPY/KHOCTH,
BBeIEHHBIM C [IOMOIIBIO NPABIIILHEIX MHOTOYTOIIE-
HHKOB, oHnpejeJiATh HIC10 7T, JUIHY AYTH H paliil-
aHHYIO Mepy yria.

[IpoBoauTE Nepexo/ oT paJllaHHOH Mephl YIIa K
TpagycHOIl II HaoDopoT.

Onpeae/aTh IUIOIIAIL KpyTa.

BpiBoAHTH POpMYyJibl (B IpaJycHOI H paJHaHHOI
Mepe) O JIHH AYT, IUlollafgeil ceKTOPOB H cCeT-
MEHTOB.

BpIMMCAATE I0Madn GUIYp, BKIIOYAIONIHX 3IIe-
MeHTEI OKPYKHOCTH (Kpyra).

HaxoauTh miomann B 3ajavdaX pealbHOIH JKH3HH




IToHsTHE O ABHIKEHHH IUIOCKOCTH.
ITapaluielbHbLl IlepeHoC, IIOBOPOT 1
cuMmerpra. OcH H HeHTPH! CHMMe-
TPHIL

IIpocTeiiie IMpHMeHeHHs B pellle-
HHH 3aj1a4

Pa3bupaThb OpHMepEl, HIITIOCTPHPYIONIHE TOHATHS
JBIDKEHHS, LIEHTPOB I oceil CHMMeTpHH.
®opmMmy/IHpoOBaTh onpeleneHHs IapallelbHOIO Iie-
peHoca, IIOBOPOTA I OCEBOIl CHMMETPHI. BhIBOJAHTL
HX cBOIICTBa, HAXOAHThb HEIOIBILKHBIE TOUKII.
HaxoaMTh HeHTPH H OCH CHMMEeTPHII IPOCTeHITHX
Guryp.

IIlpuMeHATH NapallelbHBIH IepeHOC H CHMMe-
TPHIO IIPH pelleHII TeoMeTpHYecKHX 3adad (pas-
OHpaTh IpPHMEPHI).

Hcnonb3oBars I NOCTPOSHHA 1 HcclleJOBaHHIl
nuQgpoBble pecypchl

IToBTOpeHHe OCHOBHBIX IOHSTHII H
MeTOJ0B KypcoB 7—9 Kiaccos, 0000-
IIeHHe I CHCTeMaTH3als 3HaHHIIL.
ITpocTeiiline reoMeTpHYIecKne (-
TYPEI I X cBOiicTBa. II3mepenne
TeoMeTpHIeCKHX BelIITIH.
TpeyroasHHKI.

IlapaniensHble I HepleHIHKYIAD-
Hble IIpsAMBIe.

OXKpyKHOCTE I Kpyr. ['eomeTpite-
CKIle IIOCTPOeHIIA. YTJIbl B OKPYXK-
HOCTH. BmicaHHble II OIIICaHHBIE
OKPYJKHOCTHI MHOI'OYTOJIBHIIKOB.

OnepupoBaTh MOHATHAMM: GUTYpa, TOUKA, IIPI-
Masi, YIOJI, MHOT'OYTOJIBHIK, paBHOOe/IpPeHHEII I
PaBHOCTOPOHHHII TPeYTrONBHUKH, NPSIMOYTOJBHEII
TPeyroJIbHUK, Me[HaHa, OICCeKTpIca II BBICOTA
TpeyroibHIKa, IIaparienorpaMs, poMO, IIpsMo-
YIONBHHK, KBaJpaT, Tpallelisl; OKPYXHOCTh, Kaca-
TenbHast; paBpeHCTBO U 110100He QUryp, TPeyroiib-
HIIKOB; ITapavleIbHOCTE I IepIIeH Ky IIPHOCTE
MIPSAMBIX, YTOI MEMX/IY IIPAMBIMIL, CHMMeTPHS OT-
HOCHTEIIBHO TOYKHI H IPSAMOIl; UIHHA, paccTOAHIIe,
BeIHYIHA yIIa, IUI0Ma/lb, [IeprMeTp.

Hcnosib30BaTh GOPMYJIbl: IIepIMeTpa I IUIOINa Il
MHOTOYTOJIBHIKOB, IIIHB OKPY;KHOCTH I IIJIOIIa-

? 311ech Mpe/ICTaBIeHE! 2TIEMEHTH COJIep/KaHIsa Kypca, H3yJaBImecs B 5—8 Kiac-
cax 11 TpeOyrolllie IOBTOPeHId, 0000IIeHIIs 11 clicTeMaTIIzanii. OdpanaTkes K
3TOMY MaTepHaly MOJKHO B BHJIe akKI[eHTa Ha 3aBepHIaroIlieM 3Talle H3yUeHIHs
Kypca 9 wiIacca LI paciipefelIaTlE 110 COOTBETCTBYIONIIIM TeMAaTIIMeCKIHM pas-

§ JIBM:KeHUs IVIOCKO-
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IloBTOpeHue, 0606-
MmeHHe, CHUCTeMaTH-
3anus 3HaHWHZ
(7 1)
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delaM, 1I3ydaeMbIM B TeueHIIe y11e6Hor0 roaa.
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ITpodoascenue

HazBaHue
pa3jena (TeMsl) OcHOBHOe cojJep:kaHHe
Kypca (4Hc/I0 4acoB)

OcHOBHBIE BH/bI
AeATe/ILHOCTH 00y4alommuxca

IIpaMan I OKPYZKHOCTE. oI KpyTa, 06BéMa IpAMOYTOIBHOIO NapalllcICIIH-
YeThIpEXYTONBHIKIL. BIllicaHHbIE 11 nena.
OIIICAHHBIE YeThIPeX YT OJIBHHKIL. OnepHpoBaTh NOHATHAMHM: IIPIMOYTOIbHAS CHCTE-

Teopema IIndaropa 1 Hagama TpH- Ma KOOpPIHHAT, BeKTOpP; MCIOJIb30BAaTh TH IIOHI-
roHoMeTpun. PemreHne oOmmx Tpe- THA I TpelcTaBleHHs JaHHBIX H pelleHHs 3a-

YT OJIBHHKOB. Hdad, B TOM HMHCIIC H3 IPpYIHX y‘lEGHhI.X HIIpeIMETOB.
IIpaBIuIbHBIE MHOIOYTOIbHIKIIL. PemaThb 3a4a4H Ha IIOBTOpPeHIe OCHOBHBIX ITOHS-
IlpeoOpazoBanusa NIocKocTH. JIBII- THII, HIMIOCTPAIHIO CBsA3ell MeXAY pa3IHIHBIMI
sxkeHIA. I[Tomodne. CiiMMeTpIid. qacTAMH Kypca. BeloupaTs MeTo[, 171 pelleHHs
ITnomans. BeraucieHne Iwlomamnei. 3adadH.

Ilnomann mogooHIX GUIYP. PeliaTh 3aJa4M I3 [IOBCeIHEBHOI JKII3HII
JexapToBbl KOOpAHHATEI HA IUIO-

CKOCTH.

Bekr OpBI HAa IIJIOCKOCTIL

IIpu paspaboTke pabodeil mporpaMMbl B TeMaTHYeCKOM INTAHHPOBAHUH JOJIKHBI OBITh YYTeHBI BO3MOK -
HOCTH HCIOJIB30BaHHA 3JIeKTPOHHEIX (IU(PPOBEIX) 00pa3oBaTelbHBIX PeCypcoB, ABIAIONINXCS YieOHO-MeTo-
AHYeCKHMH MaTepHalaMH (MYIbTHMeAMIIHBIE IPOTpaMMBl, JIeKTPOHHEIe YYeOHHKH M 3aJadHHKH, d3JIeK-
TpOHHBIe GHOIHOTEKH, BUPTYalbHEIe Ta00pPATOPHH, HTPOBEIE MPOrpPaMMEBl, KOIIeKIHH HHGPOBEIX o6pazo-
BaTeJIBHBIX PeCcypcoB), HCIOIBL3YEMBIMIH s OOy4UeHHS H BOCIHTAHHS pa3IIYHBIX TPYII II0IL30BaTeneil,
npelcTaBIeHHBIMI B 3JIeKTPOHHOM (IH(GPOBOM) BHIe H pealH3yIMUMH AHJaKTHYecKle Bo3MoxHocTH KT,
cojeprKaHle KOTOPHX COOTBeTCTBYeT 3aKOHOJIaTelLCTBY 00 oOpa3oBaHHI.



NMPUMEPHAA PABOYAS MMPOIrPAMMA

YYEBHOI0O KYPCA «BEPOATHOCTb U CTATUCTUKA».7-9
KJTACCbl

LENAN U3YHEHMA YHEBHOIO KYPCA

B coBpemMeHHOM NU(GPOBOM MHpe BepOATHOCTE H CTATHCTHKA IIpH-
oOpeTaroT BCE OONBIIYIO 3HAYHMOCTH, KAK C TOYKH 3peHHs NpakTH-
YecKHX IPHIOKeHHIl, TaK H HX poJH B o0pa30oBaHUH, HEOOXO0AHUMOM
KakaoMy denoBeky. Bo3pacTaeT uncio npodeccuii, Ipu oBlIajeHHN
KOTOpPBIMHI TpeOyeTcsa Xopomias Oa3zoBasg MNOATOTOBKa B 00JIacTH
BepOATHOCTH H CTATHCTHKH, TaKasd IIOATOTOBKA BayKHa XA MpoO-
JOJKeHHsd oO0pa3oBaHHS M I VYCIeIIHOH npodeccHOHAIBHOH
Kapbepsl.

Kaxapni deloBeK IIOCTOSHHO IIpHHHMAaeT pelleHHs Ha OCHOBe
HMeIoIIHXcA yV Hero JaHHBIX. A A1 000CHOBAaHHOTO IPHHATHA pe-
HIeHHs B YCIOBHAX HeJocTaTKa HIN H30BITKAa HHpopMaluH HeoO-
XOJHUMO B TOM HIc]e Xopomo chopMHpOBaHHOe BepoATHOCTHOE H
CTATHCTHYECKOEe MEINIIeHHE.

IIMeHHO IOATOMY OCTPO BCTajla HEOOXOAUMOCTE CHhOpMHUPOBATE Y
obyvaromuxcs (GYHKIUOHAIBRHYI IPaMOTHOCTh, BKIOYAIOINYVIO B
ce0s B KauecTBe HeoTheMJIeMOIl cOoCTaBIAIONIell YMeHHe BOCIIPHHH-
MaTh U KPpHUTHYeCcKH aHalN3HpoBaThk HHMOpMAaIHIO, IIpelcTaBlIeH-
HYI0O B pa3IH4YHBIX (QopMax, NOHHMAaTh BepoOsSTHOCTHEII XapakTep
MHOTHX pealbHBIX IIPOLEeccoB H 3aBHCHMOCTell, IPOH3BOAUTE IIPO-
cTelilllle BepOATHOCTHBIe pacdéThl. 3HAKOMCTBO C OCHOBHBIMH
ONpHHOHIIAMH cOopa, aHalll3a H IIpeAcTaBIeHHs JaHHBIX H3 pa3and-
HBIX c(ep KH3HH oOMecTBa H rocyapcTBa IIpHodmaeT o0y4aron -
csa K obmiecTBeHHEIM HHTepecaM. l3ydyeHHe OCHOB KOMOHNHATOPHKH
pasBHBaeT HaBBIKII OopraHI3allll NIepebopa M MoAcYEéTa 4YHCIIa Ba-
pHAHTOB, B TOM 4YIHcJle, B IPHKIAaJHBIX 3aJadaX. 3HAKOMCTBO C OC-
HOBaMH TeopHH rpadoB co3gaérT MaTeMaTHUYecKHI GpyHIaMeHT A
(GopMHpPOBAHHA KOMIIETeHIHII B 00lacTH HH(GOPMaTHKH H IHdpo-
BBIX TexHoloruil. I'Tomumo 3Toro, npu H3y4eHHH CTATHCTHKH H Be-
posTHOCTH oboramarorcs IIpeAcTaBlIeHHd YYalllIXcsd O COBpeMeH-
HOIl KapTHHe MHpa H MeToJaX ero HccileloBaHHdA, (GopMHpYeTCs
IMOHNMaHIe POJIH CTaTHCTHKH KaK HCTOYHHKA CONHANILHO 3HAYHMOIL
HHpOpMAaIIHH U 3aKIIaJbIBAlOTCA OCHOBEI BepOSTHOCTHOTO MBIIIIE-
HHA.

B cooTBeTCTBHH ¢ JaHHBIMH LelsSMH B CIPYKType HOporpaMMBl
yueOHOTO Kypca «BeposATHOCTH H CTAaTHCTHKAa» OCHOBHOII IMIKOJIIEI

MATEMATUKA. 5—9 knacchl 89



BBIZeJIeHEl cleayIomie coJepiKaTelbHO-MeToAN4YecKHe JIHHUH:
«IIpeacTraBneHne NaHHBIX H omNIcaTellbHAas cTaTHCTHKa»; «BepodAT-
HOCTB», «DJIeMeHThl KOMOHNHATOPHKH»;, «BBeJgeHne B TeopHIO I'pa-
hoB».

Cogepskanne THHHHN «lIperncTaBneHne JaHHBIX H ollHcaTelbHasd
CTAaTHCTHKa» CIVAKHUT OCHOBOI I (hopMHpOBaHIIS HAaBBIKOB pado-
TEl ¢ HHpoOpMallel: OT YTeHHs H HHTeplpeTalll HHoOpMaIlH,
npeacTaBlIeHHOH B TabIHOax, Ha AHarpaMMax H rpadHkax go cOo-
pa, IpejcTaBleHHs M aHalIH3a JaHHBIX C HCIONIB30BaHHEeM CTaTH-
CTHYeCcKUX XapakTepHCTHK cpeJHUX H paccenBaHuda. Padoras ¢ mau-
HBIMH, oOy4daromuecs ydarcs CYHTBIBATE H HHTepIIpeTHpPOBaTh HaH-
HBle, BBIJBHTaTh, apryMeHTHpPOBaTh H KPHTHKOBATh IIpOCTelillne
THIIOTe3bl, PasMBINUIATE HaJ (G akTopaMIl, BEI3BIBAIOIIIMH H3MeH-
YHBOCTH, H OIleHHBAaTh HX BINAHHEe Ha paccMaTpHBaeMble BelndH-
HBI H MPOIECCHI.

HHaTYyUTHBHOE NpelcTaBlleHle O CIydailHOH H3MeHYHBOCTH, HC-
clefoBaHIe 3aKOHOMepHOCTell H TeHAeHIHIl CTAHOBHTCSI MOTHBHPY -
omell OCHOBOI A1 H3y4eHHA TeopHH BeposATHocTell. bonesmoe 3Ha-
YeHHe 3Jech HMeIOT IpakTHdecKHe 3alaHHs, B YaCTHOCTH OIBITHI
C KJaccH4YecKHUMH BepOATHOCTHBIMI MOIeIsIMI.

ITonATHe BepOATHOCTH BBOJAUTCS KaK Mepa IIpaBJolIofodHsa ciy-
yailHoro cod0bITuA. IIpn m3ydeHHH Kypca oOydaromipecs 3HaKOMSAT-
cA ¢ MpOCTeHIIHMH MeToJaMH BBIYHCIIeHHs BeposTHOCTeil B ciy-
YalHBIX DJKCIepHMeHTaX C pPaBHOBO3MOJKHBIMH JlIeMeHTapHBIMH
HcXoJaMH, BepOSTHOCTHBEIMH 3aKOHaMH, ITO3BOJSAIOIIHMH CTaBHTH
H pemaTh Oojee CI0XKHEIe 3ajladl. B Kypc BXoAT HaydallbHBIE IIpel-
CTaBJIeHHs O CcIydalHBIX BelIN4YHHaX I HX YHCIOBBIX XapaKTepHCTH-
Kax.

Taxxke B paMKaX 2TOr0 Kypca ocylllecTBIseTcd 3HAKOMCTBO o0y-
JaloluXcsd ¢ MHOKecTBaMH I OCHOBHBIMH OllepallHsIMH Hall MHO-
JKecTBaMH, pacCMaTpHBAIOTCs MpHUMepsl IIpHMeHeHHs 1718 pelleHUsd
3a/7ad, a TakKe HCIOIB30BaHUA B JPYrHX MaTeMaTH4YecKHX Kypcax
H y4eOHBIX IIpe/IMeTax.

MECTO YYEBHOI'O KYPCA B YHEBHOM M/IAHE

B 7—9 knaccax H3ydaeTcsd Kypc «BeposATHOCTH H cTaTHCTHKa»,
B KOTOpBIIl BXOAAT pasfensl: «IIpejacraBlleHHe JaHHEBEIX H OIHCa-
TellbHasl CTAaTHCTHKa», «BeposaTHOCTB»; «DIeMeHThl KOMOHHATOPH -
Kl»; «BBeJeHHe B TeOPHIO rpadosy».

Ha u3ydeHne JaHHOTO Kypca OTBOOHT 1 y4ueOHBIN 4dac B HeJelIr
B TedeHHe KaxKJoro roja odydeHuns, Bcero 102 y4yeOHBIX Haca.

90 MprmepHas pabo4as nporpamma



COAEPXAHME YYEBHOIO KYPCA (MO rogAM OBYYEHMUA)

7 Knacc

IIpencrasienue JaHHBIX B BHJE TaOIHII, JUarpaMm, rpadHKoB.
3arosrHeHHE TAOIHIl, YTeHHE H IIOCTPOEHHE JfHarpaMMm ( CTOJIOHKO-
BBEIX (cTONOYATHEIX) H KPYTOBEIX). UTeHHe Ipa(UKOB peanbHBIX IIpPO-
neccos. IT3pneuenne nHdopMaluy U3 AUarpamMM o TadIHIl, HCIIONb-
30BaHIe H HHTepIIpeTalii JaHHBIX.

OmucarensHas cTaTHCTHKA: cpefHee apHdMeTHYecKoe, MeJllaHa,
pa3Max, HaHOoJbIlee H HaHMeHbIIlee 3HaYeHHsI Habopa YHCII0BbIX
JaHHBIX. IIpuMeps! ciryualiHON H3MEHINBOCTH.

Cny4ailHBEIH dKCIIepHMEHT (ONIBIT) U ciy4aiiHoe coOsITHe. Bepodar-
HOCTHL U "HacToTa. Poias MaloBepoATHBIX H INpaKTHYeCKH JOCTOBep-
HBIX COOBITHIH B IpHpoe I B obmiecTBe. MoHeTa H HrpallbHas KOCTh
B TEOPHH BepOATHOCTEH.

I'pag, BepminHa, pedpo. CTeneHs BeplIHHEI. Hicao pédep H cyM-
MapHas cTeneHb BepmuH. IlpeicraBieHne o CBA3HOCTH rpada.
IMermn u puxnael. Iyt B rpadgax. O6xox rpada (2iliepoB IIYTh).
IIpencraBnenne o0 opueHTHpoBaHHOM TrIpade. Pemenne 3axau
C MOMOIIBLIO IpadoB.

8 Knacc

IIpencraBnenne JaHHBIX B BHAe TaOIHI, AHarpaMM, rpa@HKOB.
MHoOXKeCcTBO, 3JIeMeHT MHOMKecTBa, IoJAMHoxkKecTBo. Onepanun
HaJ MHOXKecTBaMH: oObe/llHeHHe, IlepecedeHHe, JOIIOIHEeHHe.
CBoOIICTBa oIlepallHil HaJ MHOXeCTBaMH: IlepeMecTHTelIbHOe, code-
TaTellbHOe, paclpelenHuTellbHOe, BKIIOYeHd. lcmons3oBaHue rpa-
(priyecKoro mpeAcTaBIeHHS MHOXKECTB I ONHCAHH:A pealbHBIX
IIPOIIECCOB M SABJICHHUHN, IIPH pelIeHHH 3a/1a4.

I3mepenne paccenBaHHs JaHHBIX. J[HcriepcHs H cTaHIapTHOeE
OTKJIOHEHHE YHCIOBBIX HaOopoB. /(HmarpamMma pacceHBaHHSL

DileMeHTapHBle CcODBITHA cllydallHOro oneita. CiaydalHble cOOBI-
THA. BepoATHOCTH COOBITHI. OIBITE C PABHOBO3MOXKHBIMH JJIeMeH -
TapHBIMH COOBITHAMH. CiIyd4alHBIH BBIOOpP. CBA3L MeXKIY MaloBe-
POATHBIMH H IIpaKTHYeCKH JOCTOBEpPHBEIMH COOBITHAMH B IIpHpoOJe,
oOmiecTBe H HaykKe.

JlepeBo. CBOIICTBa JepeBLeB: e IHHCTBEHHOCTE IIyTH, CylIleCTBOBa-
HHe BHCSA4YeH BepUIMHBI, CBA3b MeXKIy YHCIOM BepIIHH H YHCIOM
pébep. IlpaBwio yMHOXKeHHsd. PenreHne 3ajad ¢ moMomiblo rpados.

ITpoTHBOIIOIOXKHEIEe COOBITHA. JHarpamma DHiaepa. O0belnHe-
HHe H HnepecedeHHe coOBITHI. HecoBMmecTHEIe coO®ITHA. Dopmyna
CJIOKeHHs BeposATHOCTeil. YCIIoBHasg BepoATHOCTL. IIpaBmio ymMHO-

MATEMATURA. 5—9 knacchbl 91



keHHsA. HeszaBHcuMmble coObITHA. IlpefcTaBieHHe JSKCIepHMeHTA
B BHJe JdepeBa. PemeHne 3aJay Ha HaXoXJeHHe BepPOATHOCTeII ¢ IO-
MOIIBIO JlepeBa clIy4allHOTO 3KcIlepHMeHTa, AHarpaMm DJiinepa.

O knacc

IIpencrasiieHue JJaHHBIX B BHJE TaOJIHII, AHarpaMm, I'pagHKOB,
HHTepHnpeTansd JaHHEBIX. UTeHHe H IMOCTpoeHHe TabIHI, JuarpaMmm,
rpa)HKOB II0 pealbHBIM JaHHBIM.

IlepecTtanoBkn n ¢axTopuan. CodeTaHHs H YHCJIO COYeTaHHIL
TpeyroneHuk Ilackans. Pemnienne 3agaud ¢ HCIIOIB30BaHHEM KOMOH-
HaTOPHUKIH.

I'eomeTpHueckass BepOsATHOCTEL, CIy4alHEIl BEIOOP TOUKH H3 (pH-
I'ypbl Ha IUIOCKOCTH, H3 OTpe3Ka M M3 IVI'H OKPYIKHOCTIL.

HcoeiTanne. Ycnex o Heygada. CepHf HCHOBITAaHHH J0 IIepBOro
yenexa. Cepus HcensITaHHH bepHynnn. BeposTHOCTH CODBITHH B ce-
puil HcnbITaHUIl bepHYyIIH.

CnyuaiiHas BelIHYHHa H paclpeleleHHe BeposTHocTell. MaTteMa-
THYecKOoe OKHJaHHe U Aucoepcus. lIlpumepsl MaTeMaTHHeCKOIO
OXKHIJaHHA KaK TeopeTHYeCcKOro cpelHero 3Ha4dYeHHs BeIHYHHEL.
MarteMaTH4ecKoe OKIJlaHHe H JHCHepcHs CIydalHoll BeIHYHHBI
«YIHCII0 YCIEeXOB B CepHH HCOBITaHHH BepHYIIH».

ITomaTne o 3akoHe OoONBMHNX uHcel IIsMepeHHe BeposATHOCTeH
c moMombeio 4dacToT. Ponk H 3HadyeHHe 3aKOHa OONBINHX 4YHCell B
IIpHpoJe H oOIlecTBe.

NAAHMPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHWUA MPUMEPHOW
PABOYEU MPOIrPAMMbI KYPCA (MO Mo AAM OBYYEHMUA)

HPE,I[L!ETHHE PE3YIBETATEI OCBOECHHA KYpCa {{BEPGHTHOCTL H CTa-
THCTHKa» B 7—9 Kiaccax XapaKTepH3YVIOTCA CIeAYVIONIME YMEHH-
AMH.

7 Knacc

6 UnraTe HHpOpMAUHIO, IIPeJCTaBIIeHHYI B TabdlHIax, Ha JHa-
rpamMmax; IIpeJcTaB/IAThL JaHHBIe B BH/e TaOlUI, CTPOHTEL JAHa-
rpaMMebl (cTOIOHKOBEIE (cTojiOuaThle) H KPYTroBbIe) 10 MaccHBaM
3HaYeHHH.

6 OIICBEIBATE H HHTepPIPeTHPOBAThL pealbHble YHCIIOBLIE IaHHLIE,
npejacTaBlIeHHBle B TabnHIaX, Ha JHarpamMmax, rpaduiax.

6 llcrionb3oBaTh I ONHCAHHS JAaHHBIX CTaTHCTHYeCKHe XapaKTe-
PHCTHKH: cpejiHee apH(pMeTHUYEeCKOoe, MellHaHa, HauOoJbillee U
HalMEHbIIIee 3HAUCHHI, pa3Max.
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6 IIMmeTh IIpecTaBlIeHIle O CH}"I&ﬁHDf{ H3MEHYHEBOCTH Ha IIpHMepax
ImIcH, Q)IIEHHE‘C KHX BellH4YlH, aHTPOIIOMETPHYECKHX JdaHHEBIX,
HMETE IIpeJICTaABIIEeHHE O CTATHCTHYECKOI YCTGFI"—]HBDC'I'I{.

8 Knacc

6 I13BnexaTs U Inpeodpa3oBBIBaATh HHpOPMAIHIO, IIpeCTaBIeHHYIO
B BHIe Tadmuu, guarpaMM, rpa@ukoB; IIpeiCTaBiATh JaHHBIe B
BHJle TaOIHL, AuarpamMM, rpa@HKoOB.

6 OIchIBaATh JJaHHBIE C IOMOIIBIO CTAaTHCTHUYECKHX MOKa3aTellei:
cpeJIHUX 3HaUeHHI U Mep pacceHBaHHA (pa3max, JHCIepcHS U
CTaHIapTHOE OTKIOHEHHE).

6 HaxoQHThF YacTOTHl YHCIOBBLIX 3HAUYeHHI H YacCTOTHl COOBITHIL,
B TOM 4Hclle IO pe3ylbTaTaM H3MepeHHII N HaOI1oJeHHil.

6 HaXxoIUTE BepOATHOCTH CIYYAlHBIX COOBITHI B OIBITAaX, 3Hasd Be-
POATHOCTH 3JIeMeHTApPHLIX COOBITHII, B TOM YHCJIe B OIbLITax
C PABHOBO3MOJKHBIMH 2J1eMeHTapHLIMH COOBITHAMH.

6 llcmionb30BaTh rpadHuecKkie MOJelNn: JepeBO CIy4ailHOTo jKche-
puMeHTa, AHarpaMMBbl Dillepa, YHCIOBas IpaMas.

6 OnepHpoBarTh MOHATHAMH: MHOXKECTBO, IOAMHOKECTBO, BBIIIOI-
HATH OllepalliH HaJ MHOMKecTBaMH: oObeJHHeHHe, IllepecedeHHe,
JIONIOJIHEHHe, IepedyHCIATh 3JIeMeHTHl MHOMXKeCTB; OpPHMEeHATh
CBOIICTBA MHOIKECTB.

6 Ilcnonb30BaTh rpaduueckoe IpeicTaBleHle MHOMXKeCTB H CBA3ell
MeK1y HHMH I ONHCAHHSA IPOLeCcCcOoB U ABIeHUI, B TOM YHCIIe
IpH pelleHNH 3aJa4 U3 JAPYTHX YUeOHBIX IIpeJMeTOB H KYpPCOB.

9 knacc

6 II3BnexaTs U IpeoOpa30BBIBaTh HH(pOPMANHIO, IIpeacTaBIeHHYIO
B pa3IH4YHBIX HCTOYHHKAaX B BHIe TaOIHI, AHarpaMm, rpadHKoORB;
NpeacTaBIAThL JaHHBIe B BHe TadIHI, gHarpamMM, rpadHKoB.

6 PemaTe 3aadil opraHH30BaHHEBIM IlepebopoM BapHAaHTOB, a TaK-
JKe ¢ HCIOoJIb30BaHHeM KOMOHHATOPHBIX MPaBHI U MeTOIOB.

6 Hcrons30BaThk OMHCATENbHBIE XapaKTePHCTHKH JIJII MacCHBOB
YICJIOBBIX J[AHHBIX, B TOM YN CJIE CpeaHIE 3HaUYEeHIS 1 MEpPhI pac-
CeHBaHIH4.

6 HaxoauTh 9acTOTHI 3HAUYEHHII H YacTOThI COOBITHS, B TOM YHCIIE
MONB3YVACE pe3yiabTaTaMH IPOBeAEHHBIX H3MepeHHI H HaOIIole-
HIIIL.

6 HaXxoIHTE BepOATHOCTH CIY4YalHBIX COOBITHH B H3YYEHHBIX OIBI-
TaX, B TOM 4YHCJe B ONBITaX C paBHOBO3MOJKHBIMH 3J1eMeHTapHEI -
MH COOBITHSMH, B CepHsX HCHOBITAHHIII J0 IIepBOTrO yclexa, B ce-
pHAX HCHOBITAHUH bepHyIIH.
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6 IIMeTs mpeacTaBlIleHHe O CIy4YaHHOII BeJIHYHHE H O paclpejeie-
HHHI BepOsATHOCTEI.

6 1IMeTh mpejcTaBlIeHle O 3aKoHe OONBIINX YHCe]l KaK O IIposBIIe-
HHH 3aKOHOMepHOCTH B cIydailHOI H3MeHYHBOCTH H O pPOJIH 3a-
KOoHa OONBIIHX 4YHcell B IIpHpoJe I o0IIecTBe.
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G6

TEMATWYECKOE TMJIAHMPOBAHUE YYEBHOIO KYPCA
(Mo rogam ObYYEHMA)

7 Knacc (He mMeHee 34 4)

Haseanue

pasjesa (TeMbl)
(umcio 4acog)

OcHOBHOe cojepixkaHHe

XapaKTepHCTHKa /[eATeJbHOCTH O06y4alInuxcsa

(79

IlpeacraBiieHue
JAaHHBIX

IlpesacraBineHne JaHHBIX B TaOmII-
nax. IlpakTideckie BBIMHCISHHA
1o TabmaHbBIM JaHHBIM. I 3BIeue-
HIle H HHTeplIpeTallisi TaOIIHbIX
naHHBIX. IIpakTiueckas pabota
«Tabmuub».

I'padmieckoe mpencTaBleHHe [aH-
HbIX B BIJC KpPYIOBBIX, CTOJIOHKO-
BEIX (cTONOYATEHIX) AuarpaMm. HUre-
HIle I [IocTpoeHHe auarpaMmm. IIpmn-
MepBI JeMorpadHUecKHX JHATpaMM.
IlpaxTideckas padota «Jlnarpam-
MBI»

OcBauBaTh CNOCOGHI IIPe[ICTABICHIIS CTATHCTINE-
CKHX HJaHHBIX H YHCIOBBIX MACCHBOB C IIOMOIIBIO
Tﬂ6JI[’IlI I gqirarpaMM C© JIICHIONB3OBAHIICM aKTyallb-
HEIX H BajKHEIX NaHHBIX (JeMorpadirieckie HaH-
HElEe, IPOH3BOACTEO IIPOMEIIITIEHHOII I CelIbCKOX0-
3g{ICTBEHHOI NPOAVKINH. OONIecTBeHHble I IIPH-
POIHEIE SABIEHII).

H3y4yarbh MeTo/Abl padOTH ¢ TaOIHYHBIMI H Ipadu-
YecKHMH IIpeIcTaBIeHIsIMI JJaHHBIX C IIOMOIILI0
11pPOBEIX PecypPCoB B X 01 IIPaKTIUecKHX padoTr

(84)

OnucaresnbHan
CTAaTHUCTHKA

Yncnoesle Habopwl. CpenHee apud-
MeTH4YecKoe.

Menana =cinoBoro Habopa. Yeroii-
HHBOCTh MCOIHaHBI.

ITpaxtudeckas padbora «CpeiHIle
3HAYSHIIA».

Hanbonsllee 1 HallMeHEBIlIee 3Ha4de-
HIIs driciIoBoro Habopa. Pasmax

OcBaMBaThb MOHATHA: HICIOBOII Habop, Mepa IeH-
TpalbHOIl TeHAEeHINH (Mepa IIeHTpa), B TOM 9HCIe
cpellHee apH(pMeTHUeCcKOe, MeaHaHa.

OnHMCBIBATD CTATHCTHYCCKIIC JaHHBIE ¢ IIOMOIIBIO
cpelHero apmdMeTHYecKoro I MeAHaHBL PemaTth
3afgadi.

H3sy4yaTh cBoMcTBa CpeJHHX, B TOM HHCIIE C IIOMO-
B0 LI(POBBIX PECYPCOB, B X0/e IpaKTHYeCcKIIX
pabot.




96

ewwedlodu senoged seHdswnd])

IMpodoasicenue

HazBaHue
pa3jena (TeMsl)
(4uciao yacor)

OcHoBHOe cojepxkaHHe

XapakTepHcTHKA JeATEeJBHOCTH 0GY4alIHXCA

OcBpaHBaTh NMOHATHA: HAHOOIBINIEE I HAIMCHBIIICES
S3HAYCHHA YIHCIOBOIO MaccHBA, pasMax.

PemiaTh 3aga4y Ha B]:I60p criocoba OIMIcaHIs JdaH-
HBIX B COOTBETCTBHII C HpHpOI[Oﬁ JaHHBIX H ILIeId-
MIL HCCII€JOBaHHA

Cny4aiigas u3aMeH-
YHBOCTH

(6 1)

Crny4aiiHas H3MeHYHBOCTE (IIpHMe-
pEI). YacToTa 3HAUeHIII B MaccHBe
naHHBIX. [ pynmipoeka. I'cTorpam-
MBI.

IlpakTideckas pabora «Crny+dailHas
H3MEeHUIBOCTE»

OcBauBaTh NOHATHA: YaCTOTA 3HAYCHII B MaCCIBE
JaHHBIX, TPYINIHPOBKa JaHHBIX, THCTOTpaMMa.
CTpOMTSH I aHAJIM3SUPOBATh TIICTOIPaMMElL, MOJAOH-
paTh MOAXO/ISIIIIT Iar TPYIIIPOBKIL.

OcBanBaThb rpa(l)]f‘:[ECKHE IIpcOcTaBICHIIA pa3sHBIX
BHIOOB CJ'IY":[aﬁHOfZ H3MEHYHBOCTH, B TOM YHCIIE C
TOMOIIBI0 ITH(GPOBEIX PecypcoB, B XoJe IpaKTHTe-
CKOIl pabOTHI

BBB.E(BHHB B TEOPHH
rpadoB
(44)

I'pad, Bepmma, peSpo. Ilpencras-
JIeHHe 3ajadl ¢ IoMOIIBI0 Ipada.
CTeneHb (BajJeHTHOCTb) BepIIHHEL
Yicno pébep 1 cymMMapHas cTelleHb
Bepmnd. Ilens 1 nukia. ITyTe B rpa-
¢e. IlpenmcrabBicHIEe O CBAZHOCTH
rpada. OOxon rpada (diinepon
nyTh). [IpencraBunenne obd opHeHTH-
poBaHHEBIX I'padax

OcBauBaTh NOHATHSA: Tpad, BepIInHa rpada, pe-
Opo rpada, cTeneHb (BaJeHTHOCTH BEpPITIHEL), IIeTh
I ITHKIL.

OcBauBaTh MOHATHS: IIyTh B I'pade, JHIePOB IyTh,
0bxox rpada, opHeHTHPOBAHHEBIIT Tpad.

Pemarts 3ajga™iM Ha IIOHCK CYMMBI CTEIIeHEe T Becp-
nmH rpada, Ha IOHCK obXolda rpada, Ha IIOHCK
IyTell B OpHeHTHPOBAaHHEIX Ipadax.

OcBauBaTh CHOCOGLI TIPEICTABIICHIIS 3a/1ad 13 Kyp-
ca anreOpel, TeoMeTpHH, TEOPHH BepOATHOCTEIL,
JPYTHX [IPeJMeTOB ¢ IIOMOILbI0 rpadoB (KapThl,
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16

CXeMBl, 3JIeKIpHYecKHe e, (DYHKIIIOHAIbHbIE
COOTBETCTBHSA) Ha IIpHMepax

BepoaTHOoCTE ¥ 4a-
CcTOTa ciydaiiHoro
cOGBITHA

(44)

Croy4daifiHBII OIBIT H cly4ailHOe
coObITHEe. BeposATHOCTE H dacToTa
coGrrmisi. PolIs MalToBEpOSTHRIX I
IIPaKTHYeCcKH {OCTOBEPHBIX COOBI-
THII B IIpHpo/ie 1 B obmiecTRe. Mo-
HeTa I HUrpajibHasd KOCThE B TeOpHH
BEpOATHOCTEIL.

IlpakTinueckas padora «YacToTa
BBIIAJIEHHIA OpiIay»

OcBauBaTh NOHATHS: CIIYHAHHBII OIBIT H CIydall-
HOoe CcOOBITHE, MaJlOoBepOSATHOE H NpaKTHYecKH J0-
CTOBepHOE COOBITHE.

H3yuyaTh 3HaIHIMOCTE MalOBEPOATHEIX COOBITHII B
IIpHpoje 1 o0llecTBe Ha BayKHBIX IIpHMepax (aBa-
PIIL, HeCcUacTHBIE CIIydall, 3alliTa IIepcoOHaIbHOIl
uHdopMaIl, Iepeaia JaHHBIX).

HaydaTh poib KIacCHYECKHX BepPOATHOCTHEIX MO-
neneil (MoHeTa, HTpalbHasg KOCTB) B TEOPHH Bepo-
SITHOCTeIL.

Ha6.1105aTh M M3y4aTh 9acTOTy COOBITHII B IIpo-
CTIBIX DKCIIepIMeHTax, B TOM 4Icjle C IIOMOIIEBIO
HI(PPOREIX PEcYPCOR, B X0OJe TpaKTHHecKoIT paboTh

0Go6mente, KOH-
TPOJIb

(5

IlpencraBnenne JaHHBIX. OnmHca-
TelbHAas CTaTHCTHKA. BeposTHOCTH
CIy4aliHOTO COOBITHS

IoBTOPATHL H3Y4YeHHOE H BBICTPAaMBAThL CHCTEMY
3HAHIII.

PemaThk 3a/a4YM Ha IIpelicTaBleHHe H OIIICaHIe
JaHHBIX € TIOMONIBIO M3YYeHHBIX XapaKTepHCTHK.
O6Cy:K/1aTh NPUMEPbl CIyYallHBIX COOBITHIL, Mao-
BePOATHBIX I NpPaKTHYeCKH JOCTOBEPHBIX CIIywail-
HBEIX COOBITHII, HX POTH B IIPHPOJe H KI3HH 9elo-
Beka
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8 knacc (He MeHee 34 v)

Hazsanue
pasjena (TeMsi)
(uuciao yacor)

OcHoOBHOe cojiepKaHHe

XapaxkTepHUcTHKA JeATeJBLHOCTH 0Gy4alnmiuxcs

IloBTOpeHHE
7 Kiacca
(41

Kypca

IlpencraBnenne JgaHHBIX. Omnnca-
TelbHasd cTaTHCTHKa. CroydaliHas
H3MeHYHBOCTh. Cpe/Hile YHCIOBOIO
uabopa.

Cnyuailasle coOsITHS. BeposTHOCTH
11 gacToThl. Kitaccirgeckiie Moilen
TeOopHHI BepOATHOCTeH: MOHeTa I
HUrpansHas KocTh

IoBTOPATHL H3y4eHHOE H BBICTPAaMBaThL CHCTEMY
3HAHMIL.

PemaTh 3a/a4M Ha IIpeJicTaBlIeHHe H OIIICaHNe
JAaHHBEIX C IIOMOIIBI0 H3YYeHHBIX XapaKTepHCTHK.
Pemiath Iafnavud Ha TIpeicCTARTIeHHEe TPYVIIIIHPOBAH-
HEIX JaHHBIX H OIIIcaHHe cIydailHol H3MeHYHBO-
CTIL

PemiaTh 3aJa4y Ha OIpefelleHHe TacTOTHI CiIydail-
HEIX COOBITHII, 0OCYKIeHIe IPHMepPOB CIydailHbIX
C06LITI]:[“I., MalIOBEepOATHEIX II IIPAaKTHIeCKII JOCTO-
BEPHBIX CIIYYailHBIX COORITHIL, X POJII B IIpIpO/ie
11 JKIIZHI YeJIoBeKa

OnucaTe/ibHasi CTa-
THCTHKA. PaccenBa-
HHe JaHHbIX

OtxnoHeHns. JlucnepcHs 9THCIOBO-
ro Habopa. CTaHZapTHOE OTKIOHE-
Hile WucIoBoro Habopa. Jmarpam-

OcBaMBaTh NOHATHA: HUCIIepCHd II CTaHIapTHOS
OTEJIOHEHIIC, HCIIONIE3I0BATE JTII XapaKTepIICTIIKITI
1A OITIICAHIIA pacCelBaHI JaHHBIX.

HEHIIE,
HHE.

IiepecedeHIie, JOIIOJIHE -

(449) MBI pacceHBaHHS BbiABUraTh THIOTE3bl 00 OTCYTCTBHI IUII Halil-
THH CBSI3H IO JHArpaMMaM paccellBaHs.
CTpOMTBb JHAarpaMMBl PacCeHBaHHS II0 MO -
CiA JaHHBIM, B TOM HHCJIC ¢ IIOMOINBIO KOMIIBIOTEPA
MuokecTBa MHOKecTBO, IMOIMHOKecTBO. Ole- OcBaMBaTh MOHATHS. MHOKECTBO, 3JIEMEHT MHOKE-
(4 4) panmn Haj MHOMKecTBaMIl: 00beIH- CTBa, IIOJIMHOKECTBO.

BpinoJIHATH onepanHH Hall MHOMXKECTBaMIL 00Be-
AHHCHIC, IICpeCCHCHIIC, HOIIOJIHCHIIC.
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66

CpoilcTBa oOIlepallllil HajJ MHOXe-
cTBAMH: IlepeMecTHTe/IbHOe, co4e-
TaTelbHOE, pacmpefennTelbHOE,
BKIIOYeHIIS.

I'paduaeckoe mpeicTaBleHHe MHO-
JKEeCTB

Hcnois30BaTh CBOIICTBA: nepeMecTHIEIBHOES, CO-
"JeTaTelIbHOE, paclpeelluTeIbHOe, BKTIOUeHH .
Hcnoib30BaTh rpadutdeckoe IpeacTaBlIe e MHO-
5KeCTB IIPH OINCAHHH pealbHBIX IPOLECCOB H SB-
JIeHHil, IpH pelleHNH 3ajad M3 JPYTHX y4eOHBIX
IpeIMeTOB H KYPCOB

BeposaTHocTh
ciay4aiiHoro
COGBITHA

(64)

DneMeHTapHEle coObTHA. Croydail-
HBle cOOBITHA. braronmpHaTcTBYIO-
IIHe 3NeMeHTapHEle cOOBITHA. Bepo-
STHOCTI COOBITHII. ONBITE ¢ PABHO-
BO3MOKHBIMH 37eMeHTapHBIMHI
coOrrTHsIMII. CIaydaliHEIH BEIOOP.
IlpakTiieckas pabota «ONBITEI C
pPaBHOBO3MOKHBEIMII  3JIeMeHTapHBI-
MII COOBITHAMII»

OcBauBaTh NMOHATHA: YJIeMeHTapHOE COOBITHE, CIIY-
qailHoe CcOOBITHE KaK COBOKYIHOCTH ONarompiar-
CTBYIONIINX JITeMeHTapHBX COOBITHI, paBHOBO3-
MOZKHBI€ 2JleMeHTapHble COOBITHSL.

PemiaTh 3a/ja4H Ha BBIYICIICHIE BeposSTHOCTEII co-
OBITHII IO BepOATHOCTIM 3JIeMeHTapHEIX COOBITHII
CIy4IaliHOI'O OMBITA.

PemaTthb 3aja4y Ha BBEIUICICHIE BEPOSTHOCTEH CO-
OBITHII B OIBITAX ¢ PABHOBO3MOJKHBEIMH 3JIeMeHTap -
HEIMI COOBITHSMI, B TOM YHCIE C IIOMOIIBIO KOM-
IBIOTEpa.

IIpoBOJMTEL U U3YYATh ONLIThI C PABHOBO3MOJKHEI-
MI 37IeMeHTapHBIMH COOBITHAMH (C HCIIONIB30OBaHI -
eM MOHeT, HIpalbHBIX KOoCTell, NpyTHX Mojeleil)
B XOJe IpaKTHiecKol paboTel

BeejeHne B TeOpHIO
rpador
(4 4)

HepeBo. CBoiicTBa [OepeBa: eJHH-
CTBEHHOCTH TIYTH, CYIIecTBOBaHHE
BHCSMell BepIINHE, CBI3b MEKIY
YHCIOM BepIIHNH I WHCIOM pédep.
IIpaBpuno YMHOMKEHHS

OcBaMBaTh NOHATHSA: JIepeBO Kak Ipad Oe3 ITHKIA,
BHUCSYAas BepIIHHA (IHCT), BeTBhL JepeBa, MyTh B
IepeBe, MIaMeTp Jepesa.

HsyuyaTh cBOHCTBa JepeBa: CyIIecTBOBaHIE BHCH-
el BepIIHHEBI, eJHHCTBEHHOCTH IIYTH MeXAY IBY-
Msl BepIIHHAMI, CBS3b MY WHCIOM BepInHH H
qucIoM pébep.
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IMpodoasicenue

HazBaHue
pa3jena (TeMsl)
(4uciao yacor)

OcHOBHO®e cojepxxaHHe

XapakTepHcTHKA JeATEeJBHOCTH 0GY4alIHXCA

PemaTts Sajga“id Ha IIOHICK I IICPCHIICIICHIIC HyTCﬁ
B JepeBe, oIpejeleHHe Yicla BepIINH HIH pédep
B JIepeBe, 00X0]1 OHHapHOro JiepeBa, B TOM HHCIIE ¢
IpHMeHeHHeM IIpaBHIa YMHOMKEHHS

Cay4aiiHble
COGBITHA

(84)

IIpoTHBOIOJOKHOEe CcOOBITHE. [[I1a-
TpaMMma Diinepa. OO0bednHeHHe H
nepecedeHe coOwTHII. HecoBMmecT-
Hble coOBITHSA. DopMylla CIIOKEeHHS
BeposATHOcTeil. IlpaBiio yMHOMKe-
HIIS BepOoATHOCTelH. YcIoBHas Bepo-
STHOCTE. HesaBHcuMBIe CcOOBITIIA.
IlpencTraBrneHne clydailHOTO 3KcIIe-
pHMeHTa B BHIe JepeBa

OcBaMBaTh MOHATHA: B3alIMHO IIPOTHBOIIOJIOMKHbBIE
COOBITHS, ONepallll Hal cOOBITHAMI, 00bedHHe-
HIle I IepecedeHle cOOBITHII, AUarpaMMa Dilnepa
(Diinepa—BeHHa), cOBMecTHBIE H HeCOBMECTHEIE
COOBITHA.

H3y4yaTh TeopeMbl O BepOSTHOCTH OODEIHHEHHS
IBYX cOOBITHI ((POPMYIIEI CHOMKEHISI  BEpPOSTHO-
CTRII).

PemaThb 3afja4i, B TOM 4HCJIe TeKCTOBBIE 3aadqll
Ha oIIpejeleHle BepOATHOCTell OOBeNIHEHHS I«
nepecedeHHs cOOBITHII ¢ TOMOIIBIO YHCIOBOI Mps-
Moil, AuarpaMmm Diinepa, (pOpMYIBl CIOXKEHHSI Be-
poATHOCTeI.

OcBaMBaTh NOHATHA: IIPaBIUI0 YMHOKEHIS Bepo-
STHOCTell, ycIOBHas BepOATHOCTh, He3aBHCHMBIE
COOBITHS AepeBO CIy4ailHOTO OIIBITA.

Hsy4yaTh cBoOHcTBa (oIpeleleHHsI) He3aBHCIIMBIX
COOBITHIL.

PemiaTh 3aja4uH Ha olpejeieHIe H HCIIOIb30BaHIeE
He3aBHCHMBIX COOBITHII.
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PemaTh 3agayum Ha OOICK BEpOﬂTHDCTEﬁ. B TOM
HHCTe YCIIOBHBIX, C HCIIONB30BAaHIICM JepeBa CIIy-

HalfHOT'O OIEITA

0O6o06menne,
KOHTPOJIb
(4 4)

IlpencraBnenne JgaHHBIX. Ormca-
TellbHas cTraTHcTHKa. [ padsr. Bepo-
STHOCTh CIIY4IaliHOTO coOBITHI. Dile-
MEHTEI KOMOHHATOPIIKI

IoBTOPATH H3YICHHOE H BbICTPAaMBATh CHCTEMY
3HAHIIIL.

PemaTh 3aJa4M Ha IIpe/ICTABICHIE H OINICAHIE
JaHHBIX C IIOMOIIBIO H3YYeHHBIX XapaKTepHCTHK.
PemaThb 3aga4M ¢ IpUMeHeHHeM IpadoB.
PemaTh 3ajJa4y Ha HaXOKJIeHIe BepPOATHOCTH CIIY-
YallHOTO COOHITHS II0 BEPOSTHOCTSAM 3JIeMeHTap-
HEIX cOOBITHII, B TOM YHCIe B OIBITaX ¢ PaBHOBO3-
MOKHBIMH 3JIeMeHTapPHBIMH COOBITHSIMI.

PemaTh 3aja4yM Ha HaXOXKJeHIE BepoITHOCTEIl
00BeIIIHeHIIS 1 TIepecedeHs] COOBITHII, B TOM HIIC-
JIe HelzaBHUCHMEBIX, ¢ HNICTIONRRIORAHITEM rpathmecxnx
TIpe/ICTAaBIEHIII 11 JIepeBa CIy4allHOTO OIBITa.
PemaTh 3ajayuM Ha HepedHclIeHHe KOMOMHAaIIIT
(dnciaa MepecTaHOBOK, WHCIAa COYeTaHHMII), Ha Ha-
XOXKJeHIle BepoATHOCTell coOBITHI ¢ IpHMeHeHIIeM
KOMGI{II&TOPIIKIL B TOM YIICTIEe ¢ HINCIIONLIOBAHIISM
TpeyroibHIKa Ilackans




w1l

ewwedlodu senoged seHdswnd])

9 knacc (He mMeHee 34 u)

Hazsanue
pasjena (TeMsi)
(uuciao yacor)

OcHoOBHOe cojiepKaHHe

XapakTepHCcTHKA JeATeJBLHOCTH 06y4alnmiuxcs

IloBTOpeHHE Kypca
8 wiacca
(41)

IlpencraBnenne jgauHHbBIX. Ormnmca-
TelbHasd CTATHCTHKA. OTlepallun
Hag coORITHAMII. HesaBHCHMOCTE
cOOBITHIT

IMoBTOPATHL N3YICHHOE I BLICTPAHWBATh CHCTEMY
3HAHMIL.

PemaTh 3ajjayM Ha TpeJIcTaBIeHHe H OIIcaHHe
HaHHBIX.

PemaTtn FagjavuM Ha HaXOoXIeHIe BEpOﬂTHOCTEﬁ
o0BeIIHEHNS U Tepecedenns coOBITHH, B TOM YIIC-
Jle He3aBHICIHMEIX, ¢ HCIIONb30BaHHeM rpadiieckKux
npeAcTaBlIeHHII U JepeBa cIIyIailHOTO OIBITA.
PemaTh 3ajayH Ha IepedHclIeHHe KOMOIMHAaIIHII
(drciaa HepecTaHOBOK, WIICJIA cOYWeTaHINI), Ha Ha-
XOzKJIeHIe BepOsSTHOCTel cOOBITHII ¢ IpIMeHeHIIEM
KOMOHHATOPHKI, B TOM HHCJIe ¢ HCIOIL30BaHIEM
TpeyronbpHuKa [lackans

J1eMeHTEI KOM OH-
HATOP UKH
(44)

KombnHaTopHOE NpaBHIO YMHOMKE-
uusa. [lepectaHoBkn. dakxTopHal.
CodeTaHus W HICIO COYeTaHMHII.
Tpeyromeuuk Ilackang. Ilpaxrude-
ckasd paboTa «BBrHHICIEeHHe BeposT-
HOCTeH ¢ HCIIONB30BaHHEM KOMOH-
HATOPHEIX (QYHKINH 3IeKTPOHHBIX
TaOIHI»

OcBaMBaTh NOHATHA: KOMOHHaTOpHOe IIPaBIIO
YMHOJKEHIIS, yIIOpsAoueHHas Ilapa, Tpoilka o0b-
eKTOB, IlepecTaHOBKa, (paKkTopHall 4lcia, codeTa-
HIle, JIICIIO CodYeTaHHIl, TpeyTonbHIK Ilackar.
Pemath 3a/ja4y Ha IIepeqlCIeHIe YIIOPAI0IeHHBIX
nap, Tpoek, IepedlcleHHe IepecTaHOBOK H code-
TaHHI 31eMEeHTOB pa3JIYHBIX MHOMKECTB.

PemaTts 3aa4H Ha IIpIMeHeHIIe 9HcIa codeTaH il
B alredpe (cokpaliéHHoe YMHOXKeHHe, 0O1HoOM Helo-
TOHA).
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PemaTs, npuMeHsAs KOMONHATOPUKY, 3aJdadH Ha
BEIYIHCIIEHHEe BepOsATHOCTeIl, B TOM YICIIe C IIOMO-
1160 IeKTPOHHBIX TaOIII B X0/(e IpaKTHIeCKOol
paboThl

I'eomeTpHyeckasn
BepPOATHOCTh
(44)

I'eomeTpideckas BepoATHOCTh. Ciy-
YAHHEII BEIOOp TOUKH 13 (QHIYPEI
Ha IUIOCKOCTII, I3 OTpe3Ka, 3 IyTIl
OKPYZKHOCTIL

OcBaMBaTh MOHATHE TEOMETPIYECKON BEPOSTHOCTIL
PemaTs 3aa4yM Ha HaxoKJeHHe BeposTHOCTell B
OIIBITAX, TIPeJICTaBUMBIX KaK BEIOOpP TOYEK H3 MHO-
TOYTOIBHHKA, Kpyra, oTpe3ka IUTH IYTH OKPYKHO-
CTH, YHCIIOBOTO IIPOMEKYTKa

HcnsiTaHuA
BepHyn/m
(6 4)

Icoeitanne. Ycuex H Heygada. Ce-
P HCOBITAHHII J0 IIepBOTO ycIexa.
Hcnrerranus beprynni. BeposTHo-
CTI COOBITHII B cepHII HCHBITAHHII
Bepnuynnu. [Tpakmiueckas padota
«lcreITalnsa bepHyILIH»

OcBaMBaTh NOHATHSA: HCIBITaHIe, YIeMeHTapHoe
coOBITHe B HCIBITAaHHH (ycIeX H Heydada), cepiis
ICIBITaHHII, HacTYIJIEeHHE IIepBoro yclexa (Heyda-
H1), ceplid HcHObITaHmil beprynmn.

PemaTh 3aja4H Ha HaXoikKIeHIIe BEposSTHOCTEI co-
OBITHII B CepHI HCHOBITAHHII 0 IIEPBOro ycliexa, B
TOM HHCIIe ¢ IpHMeHeHHeM (OpMYIBl CYMMBI Teo-
MeTpHYeCKOIl IporpeccHH.

PemaTh 3aja4yM Ha HaXoxKJeHHe BepOITHOCTeIl
3NleMeHTapHEIX COOBITHII B cepHH HCIBITaHHII bep-
HYJINIH, Ha HaXoKIeHHe BepOATHOCTH OIpeJel&H-
HOTO 49HCIIa YCIeX0B B cepll HeIbITaHmi bepHyn.
H3y4aTh B Xoje NpaKTHYeCcKOH paGoThl, B TOM
qicie ¢ MOMOIMIBIO IMH(POBEIX pecypcoB, CBOHCTEa
BepOSTHOCTH B CEpPHIN HCIBITaHHNI bepHyIm

Cny4aiinas
BeJIMYMHA

(69)

CnyualiHass BelINYHIHA I pacrpeje-
IeHHe BeposTHocTell. Marematu-
Heckoe OXKIJaHHe I JICIIepCHs
clIydailHOH BelHYHHEL. IIpimepsr
MaTeMaTHYeCKOTO OKHIaHHS Kak

OcBOMTHL MOHATHS: CIydailHas BelIIYHHA, 3Hade-
HIe cIydailHoil BelIMIHBI, paclpelelleHIle Bepo-
ATHOCTEII.

H3y4aTh H 06CYK/AaTh IPHMEpH! JICKPETHEIX I He-
NpepEIBHEIX CIyYailHBIX BeIIIHHH (POCT, Bec 4elo-
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ITpodoascenue

HazBaHue
pa3jena (TeMsl)
(4uciao yacor)

OcHoBHOe cojepxkaHHe

XapakTepHMCTHKA JeATeJABHOCTH 06y4Yalniuxcs

TEOPETHUSCKOTO CPeIHET O 3HAUCHIIA
BEJIMYIHBL

IlousTie 0 3aKoHe OOIBIITHX HICEI.
IIsmepeHiie BeposITHOCTEH ¢ IOMO-

mpo uacToT. lIpuMmeHeHHe 3akoHa
OOMNBINIX THCET

BeKa, UIICTIeHHOCTE HacCelleHIId, JPYIIie II2MeH I~
BBl BeJIMYIHBI, pacCMaTpIBaBIliliecs B Kypce cTa-
THCTIHKI), MOJAEIbHBIX CIIyJailHbIX BelIN4YHH, CBi-
3aHHBIX CO CIIy4JallHBIMI OIIbITaMII (OpocaHIe Mo-
HETEI, HTpalBHOII KOCTIL, CO CIIyUailHeIM BEIOOpOM
I T. IO.).

OcBauBaTh NOHATHSA: MaTeMaTHYeCcKoe OKIIJaHIe
caydailHOII BeTHYIHBI KaK TeopeTHUecKoe cpegHee
3Ha4eHHe, OHCIepcHsd clIydailHoll BelIHYHHBl Kak
aHaJoT JHCIIepcHI YHCI0BOro Habopa.

Pemiathb JdadaqdM Ha BBIMHCIICHHC MAaTcMaTHYCCKOIO
OXHJAHIS 1 OHCIIepcHH HCKPeTHOI cIiIydailHoil
BeIIMHHEl TI0 3aJaHHOMY pacIipellelIeHHIO, B TOM
qicle 3ajad, cBA3aHHBIX CO CTpaXoBaHHeM H JoTe-
pesMH.

3HAKOMHMTBCA ¢ MaTeMaTHdeCKHM OXHIaHHeM N
JucnepcHell HEKOTOPBIX paclpedeleHHil, B TOM
qicie pacHpefelleHHs CIVHaHHON BelHYIHBI
«HIICJIO YCIIeXOB» B Cepl HCIbITaHNl bepHymiI.
H3y4yaTh 9acToTy COOBITHS B MOBTOPSIOIIIXCS CIV-
YaIHBIX ONBITAX KaK CIIYYalHYI BelIHYHHY.
3HAKOMMTHCH C 3aKOHOM OobIMNX THcen (B dopme
bepuynmi): mpn GoIbIIOM HHCIE ONBITOB YacToTa
coOBITHS OJIH3Ka K ero BepOSTHOCTH.

PemaTh 3aja4uH Ha H3MepeHIle BEPOATHOCTEI C II0-
MOIIBIO 9acTOT.
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0O6cy:aaTh POJE 3aK0HA DOJBIMIX HICEI B 000CHO-
BaHHH YaCcTOTHOTO MeToJa H3MepeHHs BepOSTHO-
creil.

O6Gcy»KaaTh 3aK0H GONBIIIX HWIICeT KaK IIPOsIBIIE-
HIle CTATHCTHTECKOH YCTOMMIBOCTH B H3MEHIHBBIX
SRIEHUSX, POTE 3aKOHA OONMBITIX 9HceT B IPHPOJIe
o B JKH3HH YelI0oBeKa

O6o6menne,
KOHTPOJIb
(10 1)

IlpencraBineHne AaHHBIX. Olica-
TelbHaA cTaTIICTHKAa. BeposTHOCTE
CIIYyHallHOTO COOEBITHSA. DJIeMeHTHI
xKoMmOnHaTopukH. Ciay4dailHble BelH-
YHHBI H paclipe/eleHIsn

MoBTOPATH H3y4YeHHOE H BbICTpaHMBaTh CHCTEMY
3HAHIII.

PemaTh 3ajavuM Ha IpeJcTaBlIeHHe II OIIICaHUE
HAHHBIX.

PemiaTh 3a/a4¥ Ha HaXOKIEHHIE BepOSTHOCTEI co-
OBITIII, B TOM YIHCIIe B ONBITAX ¢ PAaBHOBO3MOJKHEI-
MH 3JIeMeHTapHBIMHI COOBITHSMI, BeposATHOCTEH
oOBbeHHeHIIA II MepPeCceTdeHIs COOBITIII, BBITHC-
JHTE BepOSATHOCTH B OIIBITAX € CePHSAMH CIiIydaii-
HEIX HCIBITAaHHII

IIpu paspabGoTke pabodell mporpaMMbl B TeMaTHYeCKOM IINTAHHPOBAHHH JOJIZKHBI OBITh YYTEHBl BO3MOK -
HOCTH HCIOJIb30BaHH:A YJIeKTPOHHBIX (IIH(POBBIX) 00pa3oBaTelbHBIX PecypCcOB, SABIAIONINXCS yueOHO-MeTo-
JHYeCKHMH MaTepHalaMH (MyIbTHMeIHiIHBIe IMPOTpPaMMBI, dIeKTPOHHBIE YUeOHHKH H 3aJadHHKH, DIIeK-
TpOHHBEIe OHONHOTEKH, BHPTyalbHble abopaTOPHH, HTPOBBLIE IporpaMMBI, KOIeKIHH HHGPOBEIX obpaso-
BAaTCIbBHEIX PQCYPCOB), HCMMOOB3YEMBIMII JJIA OGY‘IQ‘HIIH H BOCIIHNTAHHA pa3lIHYTHBIX T'pPYIIII HOHLBOB&TCJ’IC.ﬁ,
IpeacTaBIeHHBIMH B 3IeKTPOHHOM (IH(POBOM) BHJe U pealH3yIOMUMH JHJaKTHUeckue Bo3MoxHocTH KT,
cojlep:KaHHe KOTOPHX COOTBETCTBYeT 3aKOHOJATelILCTBY 00 00pa3oBaHUH.




