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PABOYAA TIPOTPAMMA 11O YYEBHOMY [HNPEIMETY
"MATEMATHKA".

PabGouass mporpamma mo ydeOHOMYy mpeamery «Martematuka» (6a30BbIi
ypoBeHb) (mpeamerHas oOnacte «MaremaTka W HMHpOpMaTuKay) (nanee
COOTBETCTBEHHO — IIporpaMmMa 1Mo MaTeMaTHUKe, MaTEMaTHKa).

MHNOSACHUTEJIBHASA 3AIINCKA.

[Iporpamma no Marematuke Juisi ooyyarouiuxcst 5—9 kiaccoB pazpaboraHa Ha
ocHoBe ®I'OC OOOQO. B nporpamme 1o mMaTeMaTUKE YUYTEHbI UAECU U TMOJOKEHUS
Konnenuu pazputusi Matematudeckoro obpasoBanus B Poccuiickoit denepanmu.

[Ipeamerom MaTeMaTUKH SIBISIOTCS (PyHIaMEHTAJIbHBIE CTPYKTYpPhI HAIIETO
MHpa — TMPOCTPAHCTBEHHBbIC (OPMBI W KOJIMYECTBEHHBIE OTHOIICHHUS (OT
MPOCTEUININX, YCBAaMBAaeMbIX B HEMOCPEJICTBEHHOM OIBITE, 10 JOCTaTOYHO
CIIOKHBIX, HEOOXOAUMBIX JUISI PA3BUTHS HAYYHBIX U TPUKIAIHBIX UIEH).
MaremaTuyeckue 3HaHUS 00€CIeurBaOT MOHUMAHUE MPUHIUMIIOB YCTPOWCTBA H
UCIIOJIb30BaHUSI  COBPEMEHHOM TEXHUKH, BOCHPUITHE ¢  HHTEPIPETALHUIO
COLIMAJIbHOM, YKOHOMUYECKOU, MOJUTUYECKON MHPOpMAIUU, JAIOT BO3MOXKHOCTD
BBITIOJHATH PACYETHI U COCTABIISATH alITOPUTMBI, HAXOAUTH U IPUMEHSTH (POPMYIIBI,
BJIAQ/IETh MPAKTUYECKUMU MPUEMAMH T€OMETPHUUECKUX U3MEPEHUN U MOCTPOCHUI,
guTaTh MHGOPMAIIHIO, MPEJCTABICHHYIO B BUJE TaOJHIl, 1UarpaMM U Trpadukos,
KUTh B YCIOBUSAX HEOMPENEIEHHOCTH W TOHUMAaTh BEPOATHOCTHBIM XapakTep
CIIy4ailHBIX COOBITHIA.

N3yuenue mareMaTuku GOpMUPYET y 00YUAIOIINXCS MATEMAaTHUECKUI CTUITh
MBIIUICHUSI, TPOSBISAIONIMIICS B  ONPENEIIEHHBIX YMCTBEHHBIX  HAaBBIKaX.
OOyuaromuecs: OCBaMBAIOT TaAKUE MPUEMBI U METOBI MBIIIUICHHS, KaK WHIYKITUS U
JNeAyKIrs, 0000IMeHNe W KOHKPETH3alMs, aHaIW3 M CHUHTE3, KiIacCHUpUKAIUI U
cucrteMaruszauus, adcTparupoBaHue U aHamorus. OOBEKTbl MaTEMaTHUYECKUX
YMO3aKJIIOUEHHUM, TpaBuia HUX KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXaHU3M
JOTUYECKUX MOCTPOEHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUS (POPMYIUPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKJICHHS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE

MBIIIICHHUE. N3yuyenne MaTEeMaTHUKH obecrieunBaeT dbopMupoBaHue



ITOPUTMHUYECKON KOMITOHEHTHI MBIIIUICHUS M BOCTIUTAHUE YMEHHM 1€WCTBOBATH IO
3aJIaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mpouecce pemeHus 3aga4 — OCHOBOM Y4YeOHOUM JEATENBHOCTH Ha YpOKax
MaTeMaTUKHU — Pa3BUBAIOTCS TBOpPUECKAs U MPUKIIAJIHAS CTOPOHBI MBIIUICHHUS.

OOyueHue MareMaTuke Aa€T BO3MOXKHOCTb pa3BUBATh Yy O0OyYaromMXcs
TOYHYIO, PAalMOHAJIbHYI0O U MH(POPMATUBHYIO pPeub, YMEHUE OTOMpaTh Haubosee
NOJIXOJISIIUE SI3bIKOBBIE, CHMBOJIMUECKHE, I'padprueckue cpeacTBa JUisl BEIpaKEHUs
CYXKJI€HUHM U HATJIATHOTO UX MPEACTABICHHUS.

[Ipy wu3ydyeHMM MaTEMaTUKH OCYUIECTBISIETCS 0OIlee 3HAKOMCTBO C
METOJIaMH NTO3HAHUS IEUCTBUTENIBHOCTH, MPEJCTABICHUSIMU O IPEeIMETE U METOAaX
MaTeMaTUKH, WX OTIUYUH OT METOJOB JPYTHX €CTECTBEHHBIX W T'YMaHUTApPHBIX
HayK, 00 OCOOCHHOCTSIX MPHMEHEHHS MATEeMaTHKH [UJIs PEIICHHWs HAayYHBIX W
NPUKJIAIHBIX 3a/a4.

[TpuoputeTHBIMU LIETSIMU 00yUYEHHsI MaTeMaTuke B 5—9 Kiaccax sBISIFOTCS:

(opMupoBaHUE LIEHTPAIbHBIX MATEMAaTHYECKUX MOHATHH (YUCII0, BEIMYMHA,
reoMeTpuyeckas purypa, nepeMeHHast, BEpoITHOCTb, (QYHKIIH ), 00€CIIeUNBAIOIINX
IPEEMCTBEHHOCTh M IMEPCHEKTUBHOCTh  MAaTEMAaTUYECKOro  oOpa3oBaHUs
oOydJarommxcs;

HOoJBEJCHHE OOy4YaroIUXCsl Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEMaTHUKU U OKPYXKaIOLIEro MUpa, MOHUMAaHUE MaTEeMaTHKU Kak
yacTu oOuIel KylIbTyphl 4YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX CHOCOOHOCTEM OOyuaromiuxcs,
MO3HABATENbHON  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIIUICHUS, HHTEpeca K U3YUYEHUI0 MaTeMaTHKU;

(dopmupoBaHue (QyHKIIMOHATBHOW MaTEeMAaTHYECKON IpaMOTHOCTU: YMEHHUS
pacrmo3HaBaTh  MPOSIBICHUS  MAaTEeMAaTUYECKUX  TOHATUH, OOBEKTOB  H
3aKOHOMEPHOCTEW B pEalbHBIX KU3HEHHBIX CUTYallUSIX M MPHU U3YYCHHUU APYTUX
y4e€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
GopMynupOBaTH UX Ha S3bIKE MATEMATHKH U CO3/1aBaTh MATEMaTHYECKHE MOJICIH,

IIPUMCHATDb OCBOCHHBIM MaTeMaTHYECKUI arrapar i pCICHUA IIPAKTHKO-



OpPUEHTHUPOBAHHBIX 3a/la4, HWHTEPOPETUPOBATH M  OLICHUBATh IOJIYyYECHHBIC
pe3yJIbTaTHI.

OCHOBHBIE TMHUU COAEPKAHMS IPOrpaMMBI IO MaTeMaTUKe B 5—9 knaccax:
«Yucna wu  BbIUHCICHHS», «AnreOpa» («Anredpaniueckue  BBIPAKCHUS»,
«YpaBHEHHsSI M HepaBeHCTBa»), «DyHkuumn», «l'eomerpus» («l'eomeTpuueckue
burypsl 1 ux cBOMCTBaY, «M3MepeHrne reoMeTpUIEeCKUX BETUINHY), «BeposTHOCTH
W CTaTUCTUKa». JlaHHbIE JIMHUM pa3BUBAIOTCS MapajluieibHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOMW, OJTHAKO HE HE3aBHUCUMO OJHA OT APYroi, a
B TECHOM KOHTAaKT€ U B3aUMOJICHCTBUMU.

Copnepxxanue nOporpaMmbl IO MaTEMaTHUKE, PaCIpeNeEHHOE MO Trojam
o0y4eHUs, CTPYKTYPUPOBAHO TaKUM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHITMITHAIBHBIM BOTIpOCaM OOydaroluecsi oOparaiiuch HEOJHOKPATHO, YTOOBI
OBJAJICHUE MATEMAaTUUYECKUMHU TOHSATUSIMU M HAaBBIKAMU  OCYILIECTBISIIOCH
MOCJIEIOBATENILHO U TIOCTYNATENIbHO, C COOIIOACHUEM MTPUHITUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAINCH B OOIIYIO0 CHCTEMY MaTEMAaTUYECKUX MPEICTaBICHUIM
oOydaromuxcs, pacuupsss U yrayonss e€, oOpa3ys MpOYHble MHOKECTBEHHBIC
CBSI3U.

B coorBerctBun ¢ ®I'OC OOO wMaremaTuka SIBISIETCS OOSA3aTEIbHBIM
y4eOHBIM MPEIMETOM Ha YPOBHE OCHOBHOT'O 0011IeT0 oOpa3zoBanus. B 5-9 kiaccax
MaTeMaTUKa TPAJIUIUOHHO U3Y4YaeTCsl B paMKaXx CJIEIYIOMUX YIeOHbIX KYpPCOB: B 5—
6 kaccax — Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anredpay (BKIrOUast
AJIEMEHTHI CTATUCTUKU U TEOPUU BepoATHOCTEN) U «I'eomeTpusi». [Iporpammoii o
MaTeMaTHUKEe BBOJMUTCS CAMOCTOATENbHBIA Yy4eOHbIM Kypc «BepodaTHocTh U
CTAaTUCTUKAY.

Ob1ee uncio yacoB— 1156 vacos:

B 5 kiacce — 170 4acoB (5 4acoB B HEJZEIIO),

B 6 kitacce — 170 4acoB (5 4acoB B HEJAEINIO),

B 7 kiacce — 204 Jaca (6 4acoB B HEJICIIO),

B 8 kitacce — 204 Jaca (6 4acoB B HEJICIIO),

B 9 kitacce — 204 Jaca (6 4acoB B HEJICIIO)



B 10 xmacce - 204 yaca (6 yacoB B HEJIEIIIO)

10 xacc OTBOAUTCS Ha MOBTOPEHUE HAMOOJIEE CIOKHBIX JJISI 00yYatomUXCs
BOITPOCOB Kypca ¥ Ha 0000IIEHHE U CUCTEMAaTU3AIMIO MaTepuaia Mo NpeaIMeTy 1o
OCHOBHBIM pa3jiesiaM.

IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUSI.

N3yuenne wmaremMaTMKd Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
HAIPaBJIEHO Ha JOCTI)KCHUE OOYYarOIUMHCS JTUYHOCTHBIX, METANpPEeAMETHBIX U
pPEeAMETHBIX 00pa30BaTENbHBIX PE3YILTATOB OCBOSHUS YUeOHOTO MpeMeTa.

JInuHOCTHBIE pe3yJibTAThI.

JIM4HOCTHBIE  Pe3ylbTaThl OCBOCHMSI MPOTPAMMBI IO  MaTEMaTHUKE
XapaKTEePU3YIOTCS

1)  §maTpHOTHYECKOe BOCTIMTAHUE:

IOPOSIBJIEHUEM HWHTEpeca K MPOLIOMY M HACTOALIEMY POCCHMCKON
MAaT€MAaTHK{A, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKON IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCT)KEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2)  TrpakIaHCKOe W JYXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00SI3aHHOCTEH IpaKJaHUHA U PEaTn3allid ero
mpaB, TPEJICTABICHUEM O MaTEeMaTHYECKUX OCHOBaxX (PYyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKJEHUIO dTHUECKUX MPOOJIeM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIUIIOB B IESITEILHOCTH YUEHOTO;

3)  TpyaoBoe BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B PEIICHHM NPAKTUYECKUX 3a]ay
MaTeMaTU4eCKOM HAMpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMaTHYECKOTO
o0pa3oBaHusl Ha MPOTSKEHUM BCEU MKU3HU JJISI YCHEIIHOW MpodhecCHOHATBHOM

ACATCIPHOCTH W PAa3BUTHCM HGO6XOI[I/IMBIX YMeHHﬁ, OCO3HAaHHBIM BBI60p0M "



MMOCTPOCHUEM WHUBUAYAIBHOU TPAaeKTOpUN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4)  3cTeTHYecKoe BOCIIMTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajlau, pEUICHUM, PacCyXIEHUW, YMEHHIO BUICTh
MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) NEeHHOCTH HAYYHOI0 MO3HAHUSI:

OpUEHTAllME B JEATEIIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oO1iecTBa, MOHMMaHUEM MAaTEMAaTHYECKOM HayKu Kak cdepbl 4YelIoBeUYeCKOn
NEATEIbHOCTH, ATANOB €€ Pa3BUTUA M 3HAYMMOCTU IJI1 PAa3BUTHUSA LIMBWIM3AIUU,
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKH U MAaTE€MaTUYECKOM KYJIbTYpOHl KaK CpeICTBOM
MO3HaHUS MHUPA, OBJAJACHUEM MPOCTCUIIMMHU HABBIKAMHM HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, POPMHUPOBAHUE KYJIbTYPHI 310POBbS U
IMOIMOHAJIBHOTO 0JIAr OOy Y M :

TOTOBHOCTBIO TMPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbS, BEIEHHUA  3I0pOBOro  oOpaza >KM3HM  (3I0pOBOE  TUTaHUE,
cOaJlaHCUPOBaHHBIM PEXUM 3aHATAA U OTHbIXA, peEryinsipHas ¢uznueckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HaBBbIKA pedIIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OMHUOKY M TAKOTO K€ MpaBa JPYyroro 4eIoBeKa;

7) 3K0JIOrM4YecKoe BOCIIUTAHHUE:

OpUEHTAIMEN HAa TPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM ISl pelieHus 3a1a4y
B 00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CpeIbl, TUTAHUPOBAHUS TTOCTYIIKOB U OLICHKHU
UX BO3MOXKHBIX MTOCJIEICTBHI IS OKPYKAIOMIEH Cpeabl, 0OCO3HAHUEM TII00aJIbHOTO
XapakKTepa HKOJOTUUECKUX MPOoOIeM U MyTeH UX PELICHHUS;

8) apanTanusa K U3MEHAIOIIMMCS YCJAOBUAM COUMAJIbHOW U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JEHCTBUSM B YCIIOBUSIX HEOIPEICIEHHOCTH, MOBBILICHUIO

YPOBHA CBOEH KOMIIETCHTHOCTHU 4epe3 MPAKTHICCKYIO ACATCIIbHOCTh, B TOM YHCJIC



YMEHUE YUYUThCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AEATEIbHOCTH
HOBbIC 3HAHUS, HABBIKU M KOMIIETECHIIMU W3 OMbBITA JIPYTUX; HEOOXOJAUMOCTHIO B
dbopMUpOBaHUM HOBBIX 3HAHWM, B TOM 4HCIEe (QOPMYIUPOBATHL UJIEH, MOHSATHUS,
TUNOTE3bl 00 00BEKTAaX U SIBJICHUAX, B TOM UHCJIE paHee HE U3BECTHBIX, 0CO3HABATh
neUIUThl COOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTEH, IIJIAaHUPOBATH CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
NpUHUMAaeMbIe pEIICHUsS W JACHCTBUS, (POPMYIUpOBaTH M OLICHUBATH PUCKH H
noCJIeICTBUS, (HOPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJabTAThI

B pe3ynbpTare ocBO€HUsI TPOrpaMMBbl 10 MaTeMaTUKE Ha YPOBHE OCHOBHOT'O
ob1rero oo6pa3oBanus y oOydaromierocst 0yaytT copMUpOBaHbI METANpPEIMETHBIC
pe3yJIbTaThl, XapaKTePU3YIOIIUECs OBJIQJICHUEM YHUBEPCATbHBIMU
[IO3HABATEIIbHBIMU  JICMCTBUSIMM,  YHUBEPCAIBHBIMU  KOMMYHUKATUBHBIMU
JNEUCTBUSAMU U YHUBEPCAIbHBIMU PETYJISTUBHBIMU JICHCTBUSAMMU.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble jornueckue AecTBUA:

BBUBJISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS M CPAaBHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIPUHHMATh,  (OPMYIUPOBATH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPECUUS
B (akTax, JaHHBIX, HAOMIONCHUSIX W YTBEPXKACHUSIX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JIe7IaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

pa3Oupath 10Ka3aTelbCTBA MATEMAaTUUYECKUX YTBEPKICHUH (TIpsIMbIE U OT

HpOTI/IBHOFO), IIPpOBOAUTD CaMOCTOATCIIBHO HCCJIIOXXHBIC JOKa3aTCJIbCTBA



MaTeMaTu4eckux (hakTOB, BBICTPAMBATH ApTryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crHoco0 pemieHus ydyeOHOM 3aaaud (CpaBHHUBATH HECKOJIBKO
BapUAHTOB peUIEHUs, BRIOUpaTh Hanbosee NOAXOAAUINI ¢ Y4ETOM CaMOCTOATEIbHO
BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEN0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEJIBHO COCTABIIEHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJbIIOE UCCIEeIOBAHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOr0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOSITENILHO (OPMYIMPOBaTH OOOOIIEHUST U BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOJIOJEHUS, HUCCIIEOBaHMs, OLIEHUBAaTh  JOCTOBEPHOCTb
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE Ipoliecca, a TaKkKe BBIJBUIATH
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

BBISIBJIATh HENOCTATOYHOCTh M M30BITOYHOCTH HHGPOpPMAIUHU, JAHHBIX,
HEOOXOAMMBIX JIJISl pEeLICHUs 3a/1a4U;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh U HUHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

BbIOMpaTh (opmy mpencTaBieHUs UWHOpMAMU W WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMy, HHOM TpaduKoil 1 nX KOMOUHALIMSIMH;

OLIEHMBATh HAAEKHOCTh HMH(POpPMAIMU MO KPUTEPHUSIM, MPEATOKEHHBIM
YUHUTEIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KomMyHnKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe NelicTBUS:

BOCIPUHHUMATbH U (POPMYJIMPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBUSIMU U

oersaMu OGIIICHI/DI, SCHO, TOYHO, I'PAaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA B YCTHBIX



M THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUS MO XOJy pElIeHUs 3ajauyu,
KOMMEHTUPOBATH MOJTYyUYCHHBIA PE3yJbTarT;

B X0Jle¢ 00CYXXJEHUs 3aJaBaTh BONPOCHI MO CYLIECTBY O0CYXIa€MOU TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pElIeHUs, COIMOCTaBIATh CBOU CYXKACHHUS C CYXICHUAMH APYTUX YYaCTHUKOB
nuasnora, oOHapyXHBaTh pa3IM4Me U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
(GopMynHpoOBaTh pa3HOTIIACHS, CBOM BO3PAXKEHUS;

MPEJACTABIATh PE3YJIbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
IPOEKTAa, CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEN ayIuTOPHH;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW M WHIUBUYaTbHON
paboTHI MPHU PEIICHUN YIEOHBIX MAaTEMAaTHYECKUX 3a]1a4;

NPUHUMATh 1I€JIb COBMECTHOM JESITEIBbHOCTH, MIAHUPOBATH OPTraHU3AIMIO
COBMECTHOW palOoThl, pacrpeaensaTb BUABI padOT, AOroBapUBAThCs, OOCYXKIATh
IPOLIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JOJCH;

y4acTBOBaTH B TPYIIOBBIX (opMax paboTel (0OCyxkaeHus, 0OMeH
MHEHHUSIMHU, MO3TOBBI€ IITYpPMBI U JPYTUE), BHINOJIHATH CBOIO 4YacTh pabOThI U
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YiI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

PeryisiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIe 1eiiCTBUS

Camoopranusanmsi: CAMOCTOSITEIILHO COCTABJIATh IJIaH, AJITOPUTM PELLICHHS
3alauyd (MJIM €r0 4YacTh), BBIOMpATh CIOCOO pEeHIeHUs ¢ y4ETOM HMMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHW, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTaTa
pelieHrs MaTeMaTUYeCKOn 3aauH;

MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1a4H,

BHOCHTb KOPPCKTHUBBEI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$IT6J'II)CTB,



HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIGHWBATh COOTBETCTBUE pe3yJbTaTa ACSITEIbHOCTH MOCTABICHHOMN IENU U
YCIOBUSM, OOBSACHATH MMPUYMHBI JOCTHXKEHUS WM HETOCTKEHUS LIEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IIpenmeTHBbIE pe3yabTATHI

[IpenmeTHBIE  pe3ydbTaThl OCBOCHHS MPOrpaMMbl IO  MaTeMaTHKe
IpEeCTaBIICHBI TI0 T0JIlaM OOyYeHHs B CIEAYIONIUX pa3/ieiax MporpaMMbl B paMKax
OTJEIbHBIX y4eOHBIX KypcoB: B 5—6 kiaccax — kKypca «Martematuka», B 7—10

KjracCax — KypCoB «Anre6pa», ((FCOMeTpI/ISI», «BepOHTHOCTB n CTaTUCTHUKA».

PABOYASA ITPOT'PAMMA YUYEBHOI'O KYPCA «MATEMATHUKA»
B 5-6 KITACCAX

HOACHUTEJIBHAA 3AIINCKA.

[TpuopuTeTHRIMU LIEAMH 00yUEHHUsI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCS:

npojoyikeHue GOpMHUPOBAHUS OCHOBHBIX MaTEMAaTUYECKUX MOHITHH (YUCIIO,
BEJIMYMHA, TeoMeTpuueckass ¢urypa), 0OeCleyMBaIOIIUX IPEEMCTBEHHOCTh H
NEPCTIIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00yUaIOIUXCS;

pa3BHUTHE WHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH O0ydarommxcs,
03HABATEIbHON aKTUBHOCTHU, HCCIIEIOBATEILCKUX YMEHHUM, HHTEPECA K U3YUEHUIO
MAaTEMAaTHUKH;

NOJABEAEHUE O0YYaIOIIMXCS Ha JAOCTYIMHOM [ HUX YPOBHE K OCO3HAHUIO
B3aHMOCBS3U MAaTEMATUKHU U OKPYKAIOLIEr0 MHUPA;

dbopmupoBanue ¢GyHKIMOHATHHOM MAaTEeMAaTHUYECKOW TPAMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTEeMAaTHYECKHE OOBEKTHI B PEANbHBIX JKU3HEHHBIX CHUTYaIUAX,
MPUMEHATh OCBOCHHBIE YMEHUS IS PELIEHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
MHTEPNPETUPOBATH IOJYUYEHHBIE PE3YJbTAThl U OLUEHHMBATh WX HA COOTBETCTBUE
MMPAKTUYECKON CUTYaIUU.

OCHOBHBIE JIMHUU COJEpKAaHUS Kypca MaTeMarTuku B S5—6 Kiaccax —

apudMeTHUecKas U reOMETpUYECKasi, KOTOPbIE Pa3BUBAIOTCS MapalIeNIbHO, KA 1asl



B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJHA OT JIPYTOH,
a B TECHOM KOHTAaKTE M B3aUMOJECHCTBUU. TaKkKe B Kypce MaTEMATUKH TPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTUKH.

N3yuenne apudmernyeckoro marepuaia HAUMHAETCS CO CUCTEMaTU3alluu U
pa3BUTHUSL 3HAHUN O HATYpaJbHBIX YMCIIAX, MOJYYEHHBIX HAa YPOBHE HA4YaJIbHOTO
oO1ero oopazoBanus. [Ipu 7TOM COBEpIIIEHCTBOBAHNUE BEIYUCIUTEILHOU TEXHUKH U
dbopMupoBaHUE HOBBIX TEOPETUYECKUX 3HAHUM COUYETAETCd C pPa3BUTHUEM
BBIYUCIUTEIILHON KYJIBTYPhl, B YACTHOCTH C OOY4YEHHUEM NPOCTEHUIIUM MpUEMaM
NPUKUAKU W OLIEHKU pEe3yJIbTATOB BBIYUCICHUMU. M3yueHue HaTypalibHBIX YHUCEll
npoaoJKaeTcsi B 6 Kjacce 3HAKOMCTBOM C HayaJbHBIMU MOHSTHUSMHU TEOPUU
JIEITAMOCTH.

Hauano wu3ydyeHuss oOBIKHOBEHHBIX U JACCATHYHBIX JPOOEH OTHECEHO K 5
KJ1accy. DTO TEPBBIM ATall B OCBOCHUU APOOEi, KOrja MPOUCXOIUT 3HAKOMCTRBO C
OCHOBHBIMH HJICSIMHU, TTOHATUSIMHU TeMbl. [Ipu 3ToM paccMoTpeHne 0OBIKHOBEHHBIX
npoOeil B TOJIHOM 00BEME MPEeIIIeCTBYeT MU3YUEHUIO NECSITUYHBIX APOOEH, uTo
11eJeco00pa3Ho € TOUKHM 3PEHUS JIOTUKH H3JI0KEHHUS YHCJIOBOM JIMHWH, KOTJa
paBuja JCHCTBUM ¢ JECATUUHBIMU JPOOSIMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMHU
aJITOPUTMAaMHM BBHITIOJTHEHUS IEUCTBUM C OOBIKHOBEHHBIMU JAPOOSMH. 3HAKOMCTBO C
JECATUYHBIMU JPOOSIMU PACITUPHUT BO3MOXKHOCTH ISl TOHUMAHUS 00 yJIarOITAMHUCS
MPUKJIAHOTO MPUMEHEHUS HOBOH 3alIMCH TIPU U3YUYEHUU JIPYTUX IPEAMETOB U MIPHU
MPAKTUUYECKOM HCIOJb30BaHuU. K 6 Kjaccy OTHECEH BTOpPOM ATall B M3yUYCHUU
apoOei, TIOe TPOUCXOJWT COBEPIICHCTBOBAHME HABBIKOB CpaBHCHHS U
nmpeoOpa3oBaHus JApoOeH, OCBOSHHE HOBBIX BBIYHCIHTCIBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKW BBIYUCICHUNA, B TOM YHUCJI€ 3HAYECHUN BBIPAKCHUM,
colepKalux ¥ OOBIKHOBEHHBIC, M JECATUYHBIC JPOOH, YCTAHOBJICHUE CBS3EH
MEXKTy HIMH, PACCMOTPEHHE MPUEMOB PEIICHUS 3a/1ad Ha IpoOu. B Hayane 6 kimacca
MPOUCXOJIUT 3HAKOMCTBO C MTOHSITUEM MPOLIEHTA.

OCOOCHHOCTBIO H3YYCHHUSI TOJOKUTEIbHBIX W OTPUIATEIbHBIX YHUCEIN
SIBIIIETCSI TO, YTO OHM TaK)X€ MOTYT PacCMaTpPUBATHCS B HECKOJLKO 3TanoB. B 6

KJIaCCC B HaA4aJIC M3Y4YCHHA TCMbI «IlonoxuteabpHble U OTPpHULATCIIBbHBIC YHCIIa»



BbiiengeTca mnoarema «llemble 4yucna», B paMKax KOTOpPOM 3HAKOMCTBO C
OTpULATEIbHBIMH YHCIIAMU U IEUCTBUSAMHU C TIOJIOKUTEIBHBIMU U OTPULATEIbHBIMH
YHCJIaMH TIPOUCXOJUT HA OCHOBE COJIEPKATEIbHOTO MOAX0Ja. JTO MO3BOJIAET Ha
JOCTYITHOM YPOBHE TO3HAKOMUTH OOYYAIOIIMXCA MPAKTUYECKU CO BCEMU
OCHOBHBIMHU TMOHSTUSMHU TE€Mbl, B TOM YHCIE€ WU C MpaBWIaMHU 3HAKOB IpHU
BBINIOJIHEHUN apu(PMETHUECKUX JelcTBUM. M3ydyeHune panuroHaIbHBIX YHUCEN Ha
ATOM HE 3aKOHYMTCS, a Oy/IET MPOJIOJIKEHO B Kypce anredphl 7 Kiacca.

[Ipy 00yuyeHuHn peleHnI0 TEKCTOBBIX 3a/lady B 5—6 Kiaccax HCHOJIb3YIOTCS
apugmerndeckue npuémsl pereHus. [Ipu orpadoTke BEIYMCIUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIC 3a/1aUd CJIEIYIONIMX BHUJIOB: 33J]a4M Ha
JIBMKEHUE, HA YacTH, HA TOKYNKH, Ha pabOTy W MPOU3BOAUTENIBHOCTh, Ha
NPOLIEHTHI, HA OTHOLIEHUS U nponopiuu. OOydaronrecs: 3HaKOMSTCS ¢ MpUEMaMHu
pelieHuss 3ajad  nepebopoM BO3MOXKHBIX BapuUaHTOB, yuarca paldoTaTh C
UHpOpMaIHe, pecTaBIeHHON B hopMe TaOIuUI] MU THAarPaMM.

B mporpamme yuebGHOro kypca «Marematuka» — NOpeayCMOTPEHO
(opMupoBaHuE MPONENEBTUYECKUX anreOpanyeckux npeacraBieHuil. bykBa kak
CUMBOJI HEKOTOPOI'O 4YHMCJIa B 3aBUCHMOCTH OT MAaTE€MaTHYECKOIO0 KOHTEKCTa
BBOJUTCS IIOCTENEHHO. DyKBEHHass CHMBOJIMKA IIMPOKO HCIIOJIB3YETCS IPEKAC
BCETO JUIsl 3alMCH OOIIKX YTBEPXKICHUH U MPEI0KEHUH, POPMYJI, B YaCTHOCTH JIsI
BBIYHCJIEHUSI TEOMETPUYECKUX BEINYHH, B KAUECTBE «3aMECTUTEIISD» YHUCIIA.

B mporpamme yuebGHOro kypca «MaremaTuka» MpeACTaBieHA HarjsaHas
reoMeTpus, HaIlpaBJICHHAS HAa  Ppa3BUTHE o0pa3Horo MBILIIJIEHUS,
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHUNH. DTO BaXKHbIHN 3Tal
B M3YyYEHHUU T€OMETPHUM, KOTOPBIM OCYILECTBIISIETCS HA HAIISIIHO-NIPAKTUYECKOM
YPOBHE, OMMPAETCS Ha HAIISIHO-00pa3HOEe MbIIIIeHUE oOydaromuxcs. bosbmas
pOJIb  OTBOAMTCS  NMPAKTUYECKOM  JEATENBHOCTH, OIBITY, OSKCIEPHUMEHTY,
MoaenupoBanuio. OOydaronirecss 3HaAKOMSATCS C TEOMETPUYECKUMH (UTypaMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOH(PUIYypaUUsSMH, ydaTcs
M300pakaTh WX Ha HEJIMHOBAHHOW W KJeT4aToW Oymare, paccMaTpHBAalOT HX

MPOCTEUIIINE CBOMCTBA. B mpouecce u3ydeHHs HArJSIAHOM T€OMETPUM 3HAHUS,



MOJIy4YeHHbIE OO0Yy4YalIIMMHUCSI Ha YPOBHE HAuyajJbHOIrO O0IIero oOpa3oBaHuUs,
CHUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo ydyeOHOMY IUlaHy B 5—6 Kiaccax HM3y4yaeTcsi MHTETPUPOBAaHHBIN
npeamer «MaTemaTuka», KOTOpBIM BKIIOYAET apuU(PMETHUYECKUd Marepuan Hu
HarJISIHYI0 TEOMETPUIO, a TaKXkKe MPOIEIeBTUUYECKUE CBEICHUS W3 aireOphl,
AJIEMEHTHI JIOTMKHU Y HayaJla ONMKUCATEIbHON CTaTUCTUKH.

O6mee yucno yacoB— 340 yacos:

B 5 kimacce — 170 gacoB (5 4acoB B HEJIEIIO),

B 6 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

COAEPKXAHUE OBYUEHUSA

5 KITIACC

HartypanbHble 4uc/Ia U HYJIb

Harypanpnoe uymcno. Psan Hatypanbhbix uucen. Yucno 0. M3oOpakeHue
HATypAJIbHBIX YMCEJ TOYKAMU HA KOOPAUHATHOMN (YMCIOBOI) MPAMOIA.

[lo3umnmonHass cucrema cuucieHus. Pumckas HyMmepauus Kak IIpuMep
HEIMO3UIIMOHHOM CUCTEMBI CUUCIICHUS. JlecaTUUHAas CUCTEMA CUUCIIEHHUS.

CpaBHEHUE HATypaJbHbIX YHCEI, CPABHEHNE HATYPAIbHBIX YHCENl C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyTieHUE HATYpaTbHBIX YHUCEIL.

CrnoxeHue HaTypalabHbIX YMCEI, CBOMCTBO HYJIS MPU CI0KEHUU. Boluntanue
KaK JIeicTBHE, OOpaTHOE CIOKEHHUI0. Y MHOKEHUE HATypaldbHBIX YHCEI, CBOMCTBA
HYJISL ¥ €IMHUIIB IPU YMHOKEeHHH. JleneHne Kak AecTBre, 00paTHOE YMHOKECHHIO.
KommionenTsl  neiicTBuii, CBs3b Mexay Humu. IIpoBepka  pesynbprara
apudmeTndeckoro aeicTBus. IlepemecTuTenbHOE M COYETATENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI U YMHOXKEHUS, PACHpPENENIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHHUS.

Hcnonp3oBanue OyKB 1Ji1 0003HAYEHUS HEU3BECTHOI'O KOMIIOHEHTA U 3aMUCH
CBOMCTB apU(PMETUUECKUX JACHCTBUM.

JlenuTenu W KpaTHbIE 4HCIA, pa3iokKeHHe Ha MHoxutenu. lIpocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /leneHue ¢ oCTaTkoM.

CrerneHp ¢ HaTypaJbHBIM IIOKA3aTCJICM. 3anuch 4mciia B BHUAC CYMMBEI



pa3psHBIX CIAraeMbIX.

HucnoBoe BpIpakeHUE. BBIYMCIIEHHE 3HAYCHUM YUCIOBBIX BBIPAXKCHUU,
NOPAAOK  BBINOJHEHHUS  JACUCTBUM.  Vcmonmb3oBaHWME  1OpU  BBIYUCIEHUSIX
MEPEMECTUTEIILHOTO M  COYETATEeIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHHUS U
YMHOKEHHUS, PACTIPEICIUTEILHOIO CBOMCTBA YMHOKECHUS.

Jpodu

[IpencraBnenne o JpoOu Kak CcrmocoOe 3almuMcCh  4YacTH  BEJIUYWHBL.
OO6bIkHOBeHHBIE 1poOu. [IpaBuibHbBIE U HeMpaBUbHBIE TpoOu. CMelanHas Apoob,
peACTaBICHUE CMENIaHHOW JIpoOu B BUJE HEMPABUIBLHON IpoOW W BBIJICICHUE
I[EJI0M YacTH YKCJia U3 HeMpPaBWILHON ApoOu. M3o0paxkenue apobelt Toukamu Ha
guciaoBoit npsimoii. OcHOBHOE cBOMCTBO Apodu. Cokparienue npooeit. [IpuBenenue
npoOu K HOBoMY 3HaMeHaTeno. CpaBHeHHUE poOeii.

CrnoxeHue U BeIUUTaHUE ApoOei. YMHOXKEHHE U JieJieHrne IpooOei, B3auMHO-
oOpaTHbie 1pobu. HaxoxaeHre yacTu 1eoro v ejoro Mo ero 4acTu.

JHlecatuunas 3amuch napodeit. IlpencraBnenue aecaTuuHod ApoOU B BHJEC
OObIKHOBEHHOH. IM300paxeHue AecATUYHBIX JpoOeil ToYkaMu Ha YHUCIOBOM
npsimoii. CpaBHEHHE NECSITUUHBIX IpOOeH.

Apudpmernyeckue HAEUCTBUS C JACCATHYHBIMU JpoOsmu. OKpyrieHue
JECATUYHBIX IpOOCH.

Penienune TekCcTOBBIX 32124

Pemenue TexcTOoBRIX 3amad apudmermdeckum crocobom. Pemenue
Joruueckux 3agad. Pemienue 3amay nepedOpoOM BCEX BO3MOXHBIX BapHaHTOB.
Hcnonp3oBanue mpu perieHN  3a7a4 TaOIUI] U CXEM.

Pemenne 3amau, coaep:Kamux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYUHBI:
CKOpOCTb, BpEMs, pACCTOSIHHE, I1I€HA, KOJHWYECTBO, CTOUMOCTh. EIVHULBI
M3MEPEHUS: MACChl, 00bEMA, IIEHBI, PACCTOSHUSI, BPEMEHHU, CKOPOCTH. CBA3b MEKIY
€AMHHI[AMH U3MEPEHUS KaKI0W BETUYUHBL.

Petienrie OCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBnenue 1aHHBIX B BUJIE TaOJMII, CTOJIOYATHIX AUATPAMM.

Haersz asg reoMeTpus



Harnanuele npencraBineHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIyY, YIOJl, JOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, KpyT. YToi. [Ipamon,
OCTpBIN, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUYECKUE €MHULIBI IMHBL. J[I1MHA TOMaHOM, IEPUMETP
MHOI'OYTrOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB € OMOIIBIO TPAHCTIOPTHPA.

Harnanuele npencrtaBieHuss 0 ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK,
OpsIMOYTOJIbHUK, KBaJpaT, TPEYrOJbHUK, O PABEHCTBE (hUTYP.

N3o06paxkenune ¢uryp, B TOM 4yuciie Ha kietdarod Oymare. Iloctpoenue
KOH(UTrypauuid U3 yacted NpsAMON, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KIJIETYATOM
Oymare. VMcnonb30BaHue CBOWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBAApaTa.

[Inomane nOPAMOYTOJIbHUKA W MHOIOYTI'OJIBHUKOB, COCTaBICHHBIX W3
OpSIMOYTOJILHUKOB, B TOM 4Hclie QUryp, n3o0pakx€HHbIX Ha KieTdaToil Oymare.
Enuuune! uamMepeHus miomaim.

Harnsansle npencraBieHus 0 IPOCTPAHCTBEHHBIX PUTypax: IPSIMOYTOJIbHBIHI
napajienenunes,  KyO, = MHOTOTpaHHHKH. N3o0paxkxeHne  mpocTeHmunx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamnenenunena. Co3maHue Mozuesnen
MHOTOTPAHHUKOB (M3 OyMaru, MpoBOJIOKH, IUTACTUINHA U APYTUX MaTEPHAIIOB).

OO0BEM NPAMOYroJpHOrO Mapajuiesnenunena, kKyoa. EnuHuiel mzMmepeHus
o0BEMa.

6 KIIACC

HarypaabHble yucia

Apudmernueckue AEMCTBUS ¢ MHOTO3HAUHBIMU HATYpaJbHBIMU YHCIIAMHU.
UucrnoBble  BBIPAXKEHUS, TMOPSAOK  JIEHCTBUN,  HCIIOJNB30BAHHUE  CKOOOK.
Hcnonp30BaHue Npy BEIYUCICHUAX IEPEMECTUTEIBHOTO U COYETATEIBHOIO CBOKCTB
CJIOKEHUS U YMHOXKEHMS, PaCIPEIEIUTEIBHOIO CBOMCTBA yMHOKEHHsI. OKpyTrieHue
HaTypaJIbHBIX YUCEI.

Jlenutenu v KpaTHBIE YUCIIA, HAMOOBIIMI OOIMNUN TeTUTENh M HAUMEHBIIIEEe
oOwiee kpaTHoe. [lenuMocTh CyMMBbI U Tpou3BeeHUs. JleeHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO IpOOH, COKpallieHue ApoOeil.



CpaBHeHue U ynopsigournBanue Apooeil. Pemenue 3a1a4 Ha HaX0XKACHUE YacTH OT
LEJI0ro M UEeJOoro Mo ero vactd. J[poOHoe uucio Kak pe3yiabTaT JeJIeHUs.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHOM IPOOU U BO3MOKHOCTh
MpecTaBlieHus OOBIKHOBEHHOU APOOM B BHUIE AECATUUYHOMU. JlecsTuuHble ApoOU U
MeTpHuuecKas cuctemMa Mep. ApupmMeTndeckue JeHCTBUS U YHCIOBbIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHouienue. /[lenenue B AaHHOM OTHomIeHMH. MacmTald, nponopuus.
[IprmMeHeHue TponopLMii MpU pelIeHruy 3aaay.

[TonsiTue nponeHTa. Beiunciaenue nponeHTa oT BETUYUHbBI U BEJIMYUHBI 110 €€
NOpPOLEHTY. BbIpa’keHue NMpOIEeHTOB ACCATUYHBIMU JIpoOsMH. Perienue 3anay Ha
POIICHTHI. BhIpaskeHre OTHOIIEHUS BEJTMYUH B MPOIEHTAX.

IosoxkuTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble U OTpUlIaTeNbHbIe uncia. Llensie yncna. Moaynb yucna,
reoMeTpuyecKkas HMHTepIpeTanuss Moayns uucia. M3o0paxenue uyucen Ha
KOOpAMHATHOM  mpsiMod.  YwucioBble  npoMexyTku. CpaBHEHHUE  4uCel.
Apudmernyeckue IeHCTBUS C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyTONIbHAS cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopanHAThI TOUKM Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenne Touek U QUryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenue OykB [JIs1 3alWCH  MaTeMAaTHYECKUX BBIPAKCHUN U
npeanoxxkennii. CBolcTBa apudMeTHIecKux AecTBUi. BykBeHHbIE BBHIPAKEHUS U
YUCJIOBBIE TMOJCTAHOBKU. DByKBEHHBIE pPaBEHCTBA, HAXOXIEHHWE HEU3BECTHOTO
KoMIioHeHTa. Dopmyibl, (HOpMyJbl MEpUMETpa W IUIOMAAU MPSIMOYTOJbHUKA,
KBajipaTa, o0bEMa nmapaiesenumneaa u Kyoa.

Pelenye TeKCTOBBIX 3aJ1a4

Pemenne TekcTOBRIX 3amau apudmeTHdeckuM crocoOom. Pemenwme
Joruyeckux 3ajad. Pemrenue 3agad nepebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemiennie 3amad, coaepKalluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEIUYHHBI:

CKOPOCTb, BpeMs, paccTosiHuE, IIcHa, KOJINYECTBO, CTOMMOCTb,



MIPOU3BOJUTENLHOCTh, BpeMsi, 00BEM paboThl. EnuHUIBI HU3MEpEHHUs: MaccChl,
CTOMMOCTH, PACCTOSHUS, BpDEMEHU, CKOPOCTHU. CBA3b MEXKY EAUHUIIAMH U3MEPECHUS
KaXXJI0U BEJIMYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILIEHUEM, MPONOPIMOHATIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEIIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U IPOLICHTHI.

OueHka W TMPUKUIKA, OKpyryieHHe pesyinbTata. CocTaBieHHE OYyKBEHHBIX
BBIPAXKEHUH 110 YCJIOBUIO 3a/1a4H.

[IpencraBnenne AaHHBIX ¢ MOMOIIBKO Tabnmuil u auarpamm. Cronduartbie
JIarpaMMbl: YTEHUE U TOCTpOoeHUE. UTEeHHE KPYTOBBIX AUArpamMM.

HarusaHas reomerpust

Harnsgueie mpeacrtaBnenuss o ¢Gurypax Ha TUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jy4, yroJj, JJOMaHasi, MHOIOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPYKHOCTb, KPYT.

B3anmHOe pacnonoxkeHue ABYX IPAMBIX HA IUIOCKOCTH, MapaljieibHbIC
IpsIMbIE, IEPIICHIUKYJISIPHBIE TIPSIMBIE.

N3mepenune paccTossHUN: MEXAYy ABYMs TOYKaMHM, OT TOYKH JIO MPSIMOHU,
JUIMHA MapuIpyTa Ha KBaJpaTHOM cerke. M3MepeHue U IOCTPOECHUE YIJIOB C
IOMOUIBIO TPaHCIIOPTHUDA. Buner TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN,
PAMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH, PaBHOCTOPOHHHI.
YeThIpEXYroabHUK, NPUMEPHI YETBIPEXYTOJBbHUKOB. I[IpsiMOyrosbHuK, KBajapar:
WCIIOJIb30BAaHUE  CBOWCTB  CTOPOH,  YIWIOB, nuaroHanei.  M3oOpaxkenwue
reOMETPUYECKUX (PUTyp Ha HETMHOBAHHOW Oymare ¢ HCHOJB30BAaHHEM IHPKYJIS,
JMHEWKH, yrolbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaTtoi Oymare.

[lepumetp w™HOrOyroipHuka. IloHsTue TmIOmMEAMU GUTYPHI, EIUHUIIBI
u3MepeHus mwiomanu. [Tpubnmx€nnoe uamMepeHue miomaau Guryp, B TOM 4KCIIE Ha
KBagpaTHO ceTke. [IpuOnmxk€HHOE M3MEpEeHUE IJIMHBI OKPY>KHOCTH, MIIOUIAIU
Kpyra.

CuMmMmeTpusi: IEHTpadbHAsl, OCEBAS U 3€PKAIbHAS CUMMETPUH.

[TocTpoeHne CUMMETPUUHBIX UTYP.

Harnsannasie MPEICTABIICHUS 0 IIPOCTPAHCTBEHHBIX burypax:



napajenenunen, Ky0, mpusMma, NUpaMuja, KOHYC, LMIMHApP, IIap U cdepa.
N306paxkenne npocTpaHCTBEHHBIX Quryp. [Ipumeps! pa3BEPTOK MHOTOIPaHHUKOB,
nuInHApa U koHyca. Co3gaHue Mojeliel MpoCTpaHCTBEHHBIX (puryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPUAIIOB).

[Tonsitue o0BEMa, eaUMHUIBI U3MepeHUs: 00bEMa. OOBEM MPSIMOYTOJIBLHOTO
napajienenunena, Kyoa.

IIpeameTHble pe3yabTaThl

[IpenmeTHbIE pe3yabTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyudeHus B 5 Kjacce:

Yuciaa v BbIYMCICHUS

[lonumaTe W [paBWIBHO  YNOTPEOJSATH TEPMUHBI, CBSI3aHHBIE C
HATypaJIbHBIMH YHUCIIaMH, OOBIKHOBEHHBIMU U JIECATHUYHBIMU JIPOOSIMHU.

CpaBHUBAaTh M yYHOPSAJOYMBATH HATypaJlbHbIE YHCIA, CpPaBHUBaTh B
OPOCTEHIINX Cy4dasiX OOBIKHOBEHHBIE APOOH, IECATUYHBIE IPOOH.

CoOoTHOCHUTP TOYKY Ha  KOOPAMHATHOM  (YMCIIOBOM) mpsiMOM ¢
COOTBETCTBYIOIIUM €M YHMCIOM W H300pa)kaThb HATypajbHbIE YMCIAa TOYKAMU Ha
KOOPJIMHATHOM (YHUCIIOBOM) TIPSIMOIA.

BoeimonHate apudmeTndyeckue NEHWCTBUA C HATypaldbHBIMM YHCIAMHU, C
OOBIKHOBEHHBIMU JIpOOSIMH B TPOCTEUIINX CJIydasX. BBINOIHATE MPOBEPKY,
NPUKUAKY pe3yJIbTaTa BEIYUCICHUN.

OKpyrJIsITh HATypaJIbHBIC YUCIIA.

Pelenne TeKCTOBBIX 3a/1a4

Pemate TekcToBBIE 3a7aud apu(METUYECKUM CIOCOOOM U C IMOMOIIBIO
OpPTraHW30BaHHOTO KOHEYHOTO 1epedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, copepkamue 3aBUCUMOCTH, CBSA3BIBAIOLINE BEIMYHHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTD.

Hcnonp30oBaTh KpaTKHE 3allMCH, CXEMbl, TaOJMIbl, OOO3HAYECHHs MNpHU
pELICHUH 3a]au.

Ilonb30BaThCS  OCHOBHBIMM  €IMHULAMU U3MEPEHUs: LEHbI, Macchl,

pacCTOAHuA, BPECMCHH, CKOPOCTH, BbIpaXaTb OJHHM CIHMHHIIBI BCIIMYMHBI YCPEC3



IpyTHe.

W3BnekaTh, aHAIU3UPOBATh, OLIEHUBATh MH(OPMAIIMIO, NPEICTABICHHYIO B
Tabyuile, Ha CTOJI0YATON JuarpaMMe, THTEPIPETUPOBATH NPEICTaBICHHBIE TaHHbIE,
WCIIOJIb30BaTh JAHHBIE IPU PELICHUH 3a1a4.

Harusanas reomerpus

[lonp30BaThCS rEOMETPUUECKUMH NOHATUAMU: TOUKA, MPsIMasi, OTPE30K, JIyY,
yroJ, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh MpUMEpbl OOBEKTOB OKPYXKAIOLIEr0 MHpa, UMEIOIMHX (Hopmy
U3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOIOTHUIO, CBA3aHHYIO C yIJIAMU: BEpLIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMM: YIOJI, BEpIIMHA, CTOPOHA, AWAroHanab, C OKPYKHOCTBIO:
paguyc, 1uamerp, UEHTP.

N300paxkath u3yudeHHbIE TeoMeTpuueckre (GUrypbl Ha HEJTUHOBAaHHOW W
KJIeTyaTol Oymare ¢ MOMOUIbIO IIUPKYJIS U IUHENKH.

Haxonute mIMHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHEM C IOMOILBIO
JIMHEUKHU, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paguyca.

Hcnonp30BaTh CBOKCTBA CTOPOH U YIJIOB IIPSAMOYTOJIBHUKA, KBaJpaTa I UX
IIOCTPOEHHs], BBIYMCIICHU TUIOLIAIN U IIEPUMETPA.

Bbuucnsate mepuMerp M IUIOMIanb KBajApara, MpsIMOYrojibHUKA, (uryp,
COCTaBJICHHBIX W3 MPSAMOYTOJBHUKOB, B TOM 4YHcie (GUTYp, H300paxEHHBIX Ha
KJIeTYaToOl Oymare.

Ilonb30BaTbCA OCHOBHBIMM METPUYECKHMM E€IMHULIAMU WU3MEPEHUS JUIMHBI,
IJIOIIAIH; BBIPAYKaTh OJJHU €IMHUIIBI BEJIMYMHBI YEPE3 IpyTrHe.

PacrioznaBate mapasuienenumesn, KyO, HCIOJIB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpO rpaHb, U3MEPEHNUS, HAXOAUTh U3MEPEHUS Mapajuieenunesaa, Kyoa.

Beruncnares 00b€M KyOa, mapajuiesienurena Mo 3aJaHHbIM H3MEpPEHUsIM,
10JI30BAaThCS €UHULIAMU U3MEPEHUs 00bEMa.

Pemrate HecnokHblE 3a1auM HAa M3MEPEHUE T€OMETPUYECKMX BEIHWYMH B

MMPAKTUYCCKUX CUTYyallUAX.



[IpeameTrHble pe3ylbTaThl OCBOEHUS MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 6 kiacce:

Yucaa v BbIYMCICHUS

3HaTh U MOHUMATh TEPMHUHBI, CBSI3AHHBIC C PA3TMYHBIMUA BUIAAMH YHUCEN U
crioco0amMu MX 3auCH, IEPEXOAUTH (€CIIM TO BO3MOXKHO) OT OJHOU (DOPMBI 3aMHCH
YyHUCIIa K IPYromu.

CpaBHUBATH U yHIOPSIAOUYMBATH 1IEJIbIE YUCIIA, OOBIKHOBEHHBIC U JECATUYHBIC
JpoOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrinonHsATh, coueras yCTHbIE W NMHUChbMEHHBIE MPUEMBI, apuPpMETUUECKUE
JEUCTBUS C HATYPAJIbHBIMU U 1IEJIBIMUA YUCIIAMH, OOBIKHOBEHHBIMH U JIECITUYHBIMU
JPOOSIMU, TIOJIOKUTEITBHBIMU U OTPUILIATEIHHBIMU YUCIIAMHU.

BbuncisaTe 3HAYEHHMS YMCIIOBBIX BBIPAKEHUM, BBIMNOJHATH MNPUKUIKY H
OIICHKY pe3yJibTaTa BBIYMCIEHUN, BBITIONHATh MPEeoOpa3OBaHUS YHMCIIOBBIX
BBIPOKEHUH HA OCHOBE CBOMCTB apU(METHIECKUX JCHCTBUM.

COoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSMOW C COOTBETCTBYIOIIUM €Ml
YUCIIOM M H300pakaTh 4YMcla TOYKAMU Ha KOOPAMHATHOW MNPSAMON, HAXOAUTH
MOZYJIb YUCJIA.

COOTHOCUTBH TOYKH B IIPSIMOYTOJIBHON CHCTEME KOOPJIUHAT C KOOPAUHATAMHU
3TON TOYKH.

OKpyrasTh IeNble Yucia U JACCITHYHBIE NpOOW, HAXOAWTh MPHUOIUKEHUS
YUCEJL.

YucioBble M OYyKBEeHHbIC BbIPAKEHHU S

[lonnMate U ynoTpedasiTh TEPMUHBI, CBSI3aHHBIE C 3AMKUCHIO0 CTEIIEHU YHCIIa,
HAXOJUTh KBaJpaT U KyO YHWCIA, BBIYUCIATH 3HAYCHHS UYUCIOBBIX BBIPAKCHHH,
coAepKalrX CTEIICHU.

[Tonp30BaThCs NMpU3HAKAMU JEIUMOCTH, PACKIAAbIBATh HATYPAIbHBIE YUCIA
Ha MPOCTHIE MHOKUTEIIH.

[Tonb30BaThCcss MacITAOOM, COCTABIIATh MPOMOPIIUU U OTHOILICHHUS.

Ncnonw3oBaTh OYKBbI 151 0003HAYEHUST YU CEIl IIPU 3aMUCU MATEMATHUYECKUX

BBIpaKEHUM, COCTABIIITh OYKBEHHBIE BhIPAKEHUSI U (POPMYJIbI, HAXOIUTh 3HAUYCHHUS



OYKBEHHBIX  BBIPAXEHUW, OCYIIECTBISISI HEOOXOAUMBIE  TMOACTAHOBKH U
npeoOpa3oBaHusl.

HaxonuTte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKcTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4l ApUPMETUUECKUM CITIOCOOOM.

Pemate 3amaum, CBA3aHHBIE C OTHOLICHUEM, MPOMOPIHUOHATIBHOCTHIO
BEJIMYUH, MIPOIICHTaAMU, PEIIaTh TPU OCHOBHBIC 3a]]a4u HA JPOOU U MPOIICHTHI.

Pemates 3amauun, cojepikamive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI:
CKOpOCTb, BpeMsH, paccTosiHue, LICHA, KOJINYECTRBO, CTOUMOCTb,
POU3BOJUTEILHOCTb, BpeMsi, 00BEMa paboThl, HCHOJIB3YS apuMETHUYECKUE
NEUCTBUS, OLEHKY, TMPUKUAKY, TIOJb30BaThCS  €AUMHULIAMU  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIUYMH.

CoctaBisiTh OYKBEHHBIC BBIPKCHUS 10 YCIOBUIO 33/1aUH.

W3Bnekates wHGOpMAIMIO, MPEACTABICHHYIO B TaOJUIaX, Ha JUHEHHOM,
CTONMOYATON WM KPYTroBOM JuarpamMmax, HHTEPIPETHPOBATH MPECTaBICHHBIE
JAHHBIE, UCIIOJIB30BaTh IAHHBIC MPU PEUICHUHN 3aaY.

[IpencraBnars nHGOPMAITHIO ¢ TTOMOIILIO TAOIHI, TUHEHHON M CTOI0YATON
Iarpamm.

Harnsignas reomerpust

[IpuBoauTh TpUMEpPHI OOBEKTOB OKPYXKAIOLIETO0 MHpa, UMEIOIHX (Hopmy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TOMOINBIO IHPKYJsA, JUHEHKH, TpaHCHOPTHpa Ha
HEJIMHOBAHHOMW M KJIETYATON Oymare u3y4eHHbIC TUIOCKHE TeOMETpUIeCcKre GUTYypHhI
¥ KOH(UTypaluu, CAMMETPUIHBIC (DUTYPHI.

[Tonp30oBaThCS  TEOMETPUUYECKUMH  TOHSATHUSMH:  PaBEHCTBO  (uryp,
CUMMETpHs, MCIIOIb30BaTh TEPMHUHOJOTHIO, CBA3aHHYK) C CHUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPHUH.

Haxonuth BenWMYMHBI yIVIOB M3MEPEHHEM C TMOMOIIBIO TPAHCHIOPTHUPA,

CTPOUTDH YIJIBI SaI[aHHOfI BCJIMYMHEI, I10JIb30BATHCA IIPpHU PCHICHHUHN 3a1a4 FpaﬂYCHOﬁ



MEpPOH YIJIOB, paCIO3HABATh HA YEPTEKAaX OCTPBIU, IPSIMOM, pa3BEPHYTHIA U TYIIOH
YTIIBL.

BpluucnaTe OIMHY JOMaHOW, NEPUMETP MHOTOYI'OJIBHUKA, ITOJIB30BATHCS
eAMHUIAMU U3MEPEHUS JUIMHBI, BIPAXKaTh OJHU €IMHULbI U3MEPEHUS JJIMHBI Yepe3
IpyTHE.

Haxonuts, ncnosnb3ys 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUS : MEKIY ABYMS
TOYKaMH, OT TOYKH JI0 NPSAMOM, JUIMHY IIyTHU HA KBaJAPaTHOM CETKE.

Boruncnars  miomanas  QUryp, COCTaBICHHBIX U3 NPSIMOYTOJbHUKOB,
UCII0JIb30BaTh pa30MeHNE HA MPSMOYTOJIbHUKH, HA paBHbIE (DUTYpBI, TOCTPaUBAHHE
110 IIPSIMOYTOJIbHUKA, IT0J1b30BATHCS OCHOBHBIMU €MHULIAMU U3MEPEHUS IUIOLIA I,
BBIPAXaTh OJIHU €AVMHUIBI U3MEPEHHUS TUIOIIAAU Yepe3 Apyrue.

Pacrio3HaBaTh Ha MOJENSAX M M300paXEHUAX MUPAMHUIY, KOHYC, LMIUHID,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxath Ha KJIeT4aTol Oymare NpsMOYTOJbHBINA apajuleIeIuIe.

Bbrancnsate 00bEM IpAMOYroJpHOTO Mapaenenumneaa, Kyoa, moab30BaTbCs
OCHOBHBIMHU €MHMUIIAMU U3MEPEHUS 00bEMa;

Pemrate HecnokHbIE 3a1aud HAa HAXO0XKACHUE I'E€OMETPUYECKUX BEJIIMYHMH B

IMPAKTUYICCKUX CUTYallUAX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KITIACC
HaunmeHoBanue KosmmuecTBo OcHoBHOE OcHoBHbBIE BH/IbI 1ESITEJILHOCTH 00y4aKOIIUXCs
pasjaena 4acoB coJepixaHue
(Tembl) Kypca
HarypanbHbie 43 Jecatuynas cucreMa cuucieHus. | Yurars, 3aMChIBaTh, CPABHUBATH HATYPAJIBHBIE YHMCIIA; MPEUIAraTh U
yucna. JledictBusa ¢ Pan HATypaJbHBIX yuceN. | o0CyXJaTth  CrocoObl  ymopsao4MBaHus — yucen.  M3obOpaxats
HaTypaJIbHBIMU Harypanbubiii  psag.  Yucno 0. | KoOOpAMHATHYIO MPSIMYIO, OTMEYATh YMCIIa TOUKAMH Ha KOOPJAUHATHON
YUCIIaMU HarypanbeHsie qyucia Ha | IpsAMOW, HaXOOUTh KOOpAMHATBI TO4YkH. McciaemoBare CBOWCTBA

KOOpAMHATHOU npsiMoil. CpaBHEHHUE,
OKPYIJICHHE HATypaJbHBIX YHCE.
Apudmernueckue  JIEUCTBUA  C
HaTypajabHbIMHU 4KciamMu. CBOKCTBA
HYJSl TIPU CJIOKEHUU U YMHOXKEHUU,
CBOMCTBaA € IUHUIIEI npu
yMHOKeHUH. [lepemecturenbHoe U
coueTaTeIbHOE CBOMCTBA CIIOXKCHUS
U YMHOXXEHHUS, PacHpeaciIuTeIbHOE
CBOMCTBO yMHOXeHus. Jlenurenu u
KpaTHbIC 4MCIa, Pa3JIOKEHUE Yucia
Ha  MHOXwuTenu. Jlenenme ¢
octatkoMm. IIpocTeie M cocTaBHBIE
yucna. [lpu3Haku nenumocTu Ha 2,
5, 10, 3, 9. Crenenp ¢ HaTypaJbHBIM
IIOKa3aTelIeM. YucnoBsie
BBIPQKCHUS; TOPSIOK JCHCTBUH.
Pemenne TEKCTOBBIX 3aja4 Ha BCe
apudmernueckue  JEHCTBUS, Ha
JBUKECHUE U MMOKYIKU

HaTypajabHOTrO psiaa, uncen 0 m 1 mpu CIOXEHUHM M YMHOKEHHH.
Hcnonp30BaTh MpaBUIO OKPYIJICHHUS] HATYPAIBHBIX YHCEN. BBIMOTHATH
apudMeTHUeCKne NEeUCTBHUS C HATypaJIbHBIMU YHCIIAMH, BBIYUCISATH
3HAUYCHMsI YHCIIOBBIX BBIPAKEHUUW €O CKOOKaMH Hu 0€3 CKOOOK.
3anuchiBaTh TPOU3BEJACHUE B BHUJIE CTENEHW, YHUTATh CTEIICHH,
WCIIO0JIh30BaTh TEPMHUHOJIOTHIO (OCHOBAaHME, MOKA3aTelb), BBIYUCIATD
3HAQYEHUs CTENEHEl. BBIMOTHAT TPUKUAKY W OLIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXEHUH, TIpeaiarath U MPUMEHATh MPUEMBI IIPOBEPKU
BBIYUCIICHUH. VICIIOIb30BaTh IPH BBIYUCICHUSX TEPEMECTUTEIBHOE U
coYeTaTelIbHOE CBOMCTBA CIIOJKCHUS u YMHOKCHHSI,
pacupenenuTeIbHOE CBOMCTBO yYMHOXEHHUSA, (POopMyIupoBaTth W
MPUMEHATh TpaBuja MPeoOpa3oBaHUs YHCIOBBIX BBIPAKCHUA Ha
OCHOBE CBOMCTB apudmeTHdeckux naeicTBuid. McciaenoBaTh YnMCIOBBIC
3aKOHOMEPHOCTH,  BBIABUTaTh W  OOOCHOBBIBATH  T'HIIOTE3BI,
dbopMynupoBaTh 0000IICHHS ¥ BBIBOJIBI I10 Pe3yIbTaTaM MPOBEAEHHOTO
uccienoanus. opMynupoBaTh ONpPeAeICHHs IEIUTENs U KPAaTHOTO,
Ha3bIBaTh JICTUTEINM W KpaTHBIC YHCIA; PACIO3HABATh IPOCTHIC H
COCTaBHBIE YKcla; GOPMYITHPOBATH U IPUMEHSITH PU3HAKHU JETUMOCTH
Ha 2, 3, 5,9, 10; npuMeHATh aITOPUTM PA3JI0KEHUS YUCIIA HA IPOCTHIE
MHOKHUTEJIM; HAXOJUTh OCTATKH OT JICJICHUS W HEMOJIHOE YaCTHOE.
Pacnio3naBaTh MCTHMHHBIE M JIOKHBIE BBICKA3bIBaHHS O HATypalbHBIX
yuciax, HPUBOAUTH MNPUMEPbl U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS W  OTPUIIAHMS  BBICKA3bIBaHMM O  CBOMCTBAX




HaumenoBanue | KosnuectBo OcHoBHOE OcHOBHBIE BH/IBI /IESITEJILHOCTH 00yYaKOIIUXCS
pasiena 4acoB cojep:KaHue
(Tembl) Kypca
HaTypaJbHbIX YKcell. KOHCTpynpoBaTh MaTEMaTU4YECKUE MPEIIOKEHNUS
C TIOMOIIIBIO CBSI30K «H», UJIH», «ECIH..., TO...». Permarh TeKCTOBbIC
3a7au  apuMETUYECKUM CIIOCOOOM, HCIIOJIh30BATh 3aBHCHUMOCTH
MEXTy BeTHUINHAMU (CKOPOCTH, BPEMsl, PACCTOSIHUE; IIeHa, KOJTMYECTBO,
CTOUMOCTL U ]:[p.): AHAJIM3UPOBATh W OCMBICIMBATE TCKCT 3adayu,
nepeopMyTHpOBaTL YCIOBHUE, H3BICKATh HEOOXOIUMBIC JaHHBIC,
YCTaHABJIMBATh 3aBUCUMOCTHU MCXKIY BCJIIMYMHAaAMHU, CTPOUTH
JIOTUYECKYIO0 IEMOYKY pacCyXJaeHuil. MoaenupoBaTh XOJ PEUICHUS
3a/1ayd  C TIOMOIIBI0O PHUCYHKAa, CXeMbl, Tabmuiel. [IpuBOaUTS,
pa3bupaTh, OIICHMBATh pA3JUYHBIC PEIICHUS, 3alUCH PEHICHUI
TEKCTOBBIX 3a1a4. KpI/ITI/I'-IeCKI/I OLICHUBATH HOJ'Iy'—IGHHBIﬁ PE3YIbTAT,
OCYILIECTBIISITh CAMOKOHTPOJIb, TPOBEPSAS OTBET HAa COOTBETCTBHE
YCIIOBHIO, HAXOJUTh OMMUOKK. Pemrarh 3amaum ¢ momMomispio nepedopa
BCEX BO3MOXHBIX BApUAHTOB. 3HAKOMUTHCS C HCTOPUEH pa3BUTHUS
apru(METHKH.
Harnsgnas 12 Touka, mnpsaMas, oTpe3ok, Jyd. | Pacmo3naBarh Ha uepTekax, pPHCYHKax, OIUCHIBATh, HCIOIb3YA
reoMerpus. JluHum Jlomanas.  M3MepeHuwe  JUIMHBI | TEPMUHOJIOTHIO, M HM300paxkaTh C  TOMOIIBIO  YEPTEKHBIX
Ha IJIOCKOCTH OTpe3Ka, METPUUYECKHUE EAWHHULBI | HHCTPYMEHTOB: TOYKY, HpPAMYIO, OTPE30K, Jyd, Yroj, JOMaHylo,
u3MepeHus: JUIHbl. OKPY)XHOCTb U | OKPY>KHOCTh.  Pacno3HaBaTh, MPUBOAUTH  NPUMEPHI  OOBEKTOB
KpYT. [IpakTnueckas paboTa | peaabHOro MHpa, UMEIUX GopMy U3yUEHHBIX (DUTYpP, OLIECHUBATH UX
«[TocTpoenue y30pa U3 | TuHelHble pa3Mepbl. Mcmonp3oBaTh JIMHEHKY M TPaHCHOPTHP Kak
OKpyxHocTei». Yron IlpsMol, | HHCTpyMEHTHI [UIsl TOCTPOCHHS M HW3MEpPEHUs: H3MEPSATh [UIMHY
OCTpBIA, TYHmOoWl © pa3BEPHYTHIN | OTPe3Ka, BEIUYMHY YIJia; CTPOUTHh OTPE30K 3aJaHHOW UIMHBI, Yrodl,
YTJIBL. N3mepenue VIJIOB. | 3aIaHHOM BEJNWYMHBI, OTKJIAJbIBaTh LHUPKYJIEM paBHbIE OTPE3KH,

[IpakTuueckas padota «Iloctpoenue
YTII0B»

CTPOMTB OKPYKHOCTb 3a/laHHOTO paauyca. M300paxars KOHpUrypamuu
reoMeTpU4ecKux (Uryp M3 OTPE3KOB, OKPY)KHOCTEH, WX dYacTeil Ha
HEJIMHOBAHHOW M KJeTyaTod Oymare; mpejajararb, OIUCHIBaTh U
o0Ocyx/iaTh CrHocoObl, alrOPUTMbI MOCTpoeHus. Pacmo3HaBath Hu
n300pakaTh Ha HEJTMHOBAHHOM M KJIeT4aToi Oymare mpsMoOi, OCTpBIii,
TYINOU, pa3BEPHYTHIM YIVIbI; CPABHUBATH YIJIbl. BBIYMCIATH NIUHBI




HaumenoBanue KosnunuectBo OcHoBHOE OcHoBHbBIEe BH/IbI 1eSIT€IbHOCTH 00y4Yal0IMXcs
pasiena 4acoB coJepiKaHue
(Tembl) Kypca
OTPE3KOB, JOMaHbIX. [lOHMMaTh U UCIIOJIB30BATh MPU PELICHUU 3a]1a4
3aBUCUMOCTU MEXKJIY €IUHUIAMH METPUYECKOH CHUCTEMBl MeEp;
3HAKOMMTbHCS C HEMETPUUECKUMHU CUCTEMAaMH MEp; BbIPaXKaTh JUIMHY B
pa3IUYHBIX enuHuIax usMmepeHusd. HMcciaemoBate  Qurypsl  u
KOH(UTYpallly, UCHOJIB3Ys HU(PPOBBIE PECYPChI
OOBIKHOBEHHBIE 48 HpoOsb. [IpaBunbpHbIE u | MonenupoBate B Tpaduueckoi, MpeAMETHOU (opme, ¢ MOMOIIBIO
npobu HempaBWiIbHble Jpoou. OCHOBHOE | KOMIIBIOTEpPA MOHSATHS M CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM
CBOMCTBO Ipoowu. CpaBHenue | ApoObi0. UnTaTh W 3amuChIBaTh, CPABHUBATH OOBIKHOBEHHBIE JPOOH,

npobeit. CnokeHWe W BBIYMTAHUE
0OBIKHOBEHHBIX IpoOei.
CwmemranHas 1poOb. YMHOXEHHE H
JIeICHNEe OOBIKHOBEHHBIX ApOOEi;
B3aMMHOOOpaTHbIe pobu. Permenue
TEKCTOBBIX  3ajlad, COJepXKallux
npo6u. OcHOBHBIE 3a71a4K HA IPOOH.
[Ipumenenne OyKkB s 3alucU
MaTEeMaTHYECKUX  BBIPDAKEHUH U
MPEUI0KEHUN

npeJiarath, 000CHOBBIBATh M 00CYKIaTh CIOCOOBI YMOPSIOUUBAHUS
npobeii.  M300paxaTe  OOBIKHOBEHHBIE JpOOM  TOYKaMH  Ha
KOOPJMHATHON TIPSIMOM; MCIOJIb30BaTh KOOPJIUHATHYIO TPSIMYIO IS
cpaBHeHMs apobeit. DopmynupoBaTh, 3aMKUCHIBaTh C MOMOIIbIO OYKB
OCHOBHOE CBOWCTBO OOBIKHOBEHHOW IpOOM; MCIOJIb30BATh OCHOBHOE
CBOMCTBO ApOOM IJIsi COKpAIleHHsI IpoOed W MpUBENEHUS IpoOu K
HOBOMY 3HaMmeHaTeno. [IpeacTaBnsiTe CMeEIIaHHYIO JApoOb B BHJE
HENPAaBWJILHOM M BBIACNATH IENYI0 YacTh 4YHCIA U3 HENPaBHIBHOM
npobu. BoimonHATe apudmernyeckue OEHCTBUS C OOBIKHOBEHHBIMH
Ipo0sIMU; TIPUMEHSTh CBOMCTBA apU(PMETHUECKUX JEHCTBUM s
palyoHaIN3aMy BbIYUCICHUNA. BBIMONHATE NPUKUIKY U OICHKY
pe3yabpTaTa BBIYMCICHUH; IpeiaraTb U IPUMEHATh IPUEMBI IPOBEPKU
BbIuncieHuil. [IpoBoInTh Hccae1oBaHus CBOICTB ApoOei, onmupasch Ha
YHCIIOBBIE KCIIEPUMEHTHI (B TOM YHCJE C TMOMOIIBI0O KOMIIBIOTEPA).
PacrioznaBaTh HMCTUHHBIE U JIOXKHBIE BBICKAa3bIBAHHUS O JPOOSX,
OPUBOJUTH TMPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS H
OTpUIIAHUS BBICKa3bIBaHUH. PemiaTe TEKCTOBBIC 3a/1auM, COIEpIKAIINe
IpoOHbBIE IaHHBIE, M 3a/1a4M Ha HAX0XKACHHUE YaCTH LIeJIOT0 U IeJIOTO T0
€ro YacTH; BBISBISITH UX CXOJICTBA W pasznuuus. MoJenupoBaTh X0
pelleHus 3a/1a4k C TIOMOIIbIO PUCYHKA, CXeMBbI, Tabnuibl. [IpuBoauTh,
pa3dupaTh, OIICHUBATh pA3MUYHbIC pEIICHHs, 3alUCH pPEeUICHHA
TEKCTOBBIX 3aAau. KpuUTHYecKH OIICHHBATh MOJIYUYEHHBIM pe3yibTar,




HaumenoBanue KosnunuectBo OcHoBHOE OcHoBHbIE BH/IbI 1eSITEJILHOCTH 00y4aKOIIUXCs
pasiena 4acoB coJepiKaHue
(Tembl) Kypca
OCYILIECTBIISITh CAMOKOHTPOJIb, IMPOBEPSAs OTBET HAa COOTBETCTBUE
YCIIOBUIO, HAXOJUTh OIIMOKH. 3HAKOMHUTBCS C HCTOPHEH pa3BUTHS
apuMeTUKI
Harnsannas 10 MHOTrOyrOJbHUKH. OnuceiBaTh, MCMOJB3YS TEPMUHOJOTHIO, H300pakaTh C TOMOIIBIO
TEOMETPHSI. UeThIpEXyroyIbHUK, YepTEKHBIX MHCTPYMEHTOB M OT PYKH, MOJCIUPOBAThH W3 Oymaru
MHOTOYTOEHUKH MPSIMOYTOJIbHUK, KBaJpaT. | MHOTOYTOJIbHUKHU. [IpuBOAUTHE MpuUMephl 0OBEKTOB peaIbHOTO MUpA,
[IpakTuueckas padota «Iloctpoenue | umeromux ¢GopMy MHOTOYIOJIbHHKA, NPSIMOYrOJIbHHKA, KBaJpara,
MPSIMOYTOJIbHUKA € 3aJaHHBIMH | TPEYroJIbHUKA, OIIEHWBATh WX JIMHEHHBIC pa3Mepbl. BBIUUCIATS:
CTOPOHAMH  Ha  HEJIMHOBAHHOW | MEPUMETP  TPEYroJbHUKA, TNPSIMOYTOJbHHKA, MHOTOYTOJIbHHKA;

oymarey. Tpeyronbpauk. [Inomans u
nEpuMeETp MMpsAMOYTOJIbHHUKA n
MHOTOYTOJILHUKOB,  COCTaBJICHHBIX
U3  TIPSIMOYTOJIbHUKOB,  CIWHUIIBI
u3MepeHus Tuomanau. llepumerp
MHOTOYTOJIbHUKA

MJIOMIAs MPSMOYTOJIbHUKA, KBaapara. M3o0paxarh OCTpOYroJibHBIC,
IPSIMOYIOJIBHBIE W TYNOYrOJIbHBIE TPEYroJbHUKH. CTpPOUTH Ha
HEJIMHOBAHHOM W KJIETYaTOM Oymare KBajapaT M MPSMOYrOJbHUK C
3aJaHHBIMUA JUTMHAMH CTOPOH. HUccnenosats CBOHCTBa
NpSIMOYTOJIbHUKA, KBajpaTa IyTEM OJKCIEPUMEHTa, HaOII0IeHN,
W3MEPEHHS, MOJCIMPOBAHUS, CPAaBHUBATh CBOMCTBAa KBajapaTa H
npsMoyroyibHUKa. KoHCTpyHpoBaTh MaTeMaTHUeCKHE MPEUIOKESHUS C
MTOMOIIIBIO CBSI30K «HEKOTOPBINY, «IH000i». Pacrio3HaBaTh HCTUHHBIE U
JIO’)KHBIC BBICKA3bIBAaHUS O MHOTOYTOJIbHUKAX, IIPUBOJUTH MPUMEPHI U
KOHTpIpuMepbl. VcciiemoBaTh 3aBUCHMOCTh ITUIOIIQJAM KBaapara OT
JUTMHBI €T0 CTOPOHBI. Mcronbp30BaTh CBOMCTBA KBAJAPATHON CETKHU IS
nocrpoenus (¢Guryp; paszOuBaTh MNPSAMOYrOJBHUK Ha KBaApaThl,
TPEYrOJbHUKHU; COCTABIISITH GUTYPHI U3 KBAIPATOB U MPSMOYTOJIbHUKOB
U HaxOoJUTh UX IUIOWA/b, pa3OuBaTh (PUrypsl HAa MPSAMOYTOJBHUKU U
KBaJIpaThl U HAXOAWTh UX IUIOIIAb. BbIpaykaTh BETUUMHY IJIOMIAAHN B
Pa3IMYHBIX CIUHUIAX HW3MEPCHHS METPHUYECKON CHCTEMBI Mep,
MOHUMAaTh U HCIOJb30BAaTh 3aBUCUMOCTH MEXIY METPHUUYECKUMU
€IMHULAMU M3MEpPEHUsl IUIOIMaaM 3HAKOMUTbCA C MpPUMEpPaMHU
NPUMEHEHHUs IO U NEepUMETpa B MPAKTUYECKUX CHUTYalHUsX.
Pemate 3amaum W3 peanpbHOM KU3HHU, MpeiaraTb M 00CYXIaTh
pa3ryYHbIe CIOCOOBI PelIeHuUs 3a1a4




HaumeHoBaHnue
pasaena
(Tembl) Kypca

KoaunuecTtBO
YyacoB

OcHoBHOE
coJep:xaHue

OcHOBHbIE BHIBI 1eITEJIbHOCTH oﬁyqamumxcsn

JlecsiTuunble qpodu
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Hecartuanas 3aInCh apo0eii.
CpaBHEHHME [IECATUYHBIX ApOOei.
JleficTBUSI ¢ ACCATUYHBIMU APOOSMHU.
OxkpyrieHue JeCATUYHBIX ApOOeii.
Pemenne TEKCTOBBIX 3ajad,
coaepxanux gapodu. OcCHOBHBIE
3a/1auu Ha Jpoou

[IpencraBnsaTh necATHYHYIO JpoOb B BHIE OOBIKHOBEHHOH, YNTATh U
3alMCchiBaTh, CpPaBHUBAThb  JIECATHUYHbIE  JpoOM,  IpeliaraTh,
000CHOBBIBAaTh U 00CYXXJIaTh CIOCOOBI YHOPSAJOUMBAHUS JIECATUUHBIX
npobeit. M300paxaTh AecATUUYHBIE APOOM TOYKAMU Ha KOOPAWHATHOM
npsiMON. BBISBIATH CXOACTBA M pa3ziauyuus MpaBUl apu(PMETHUECKUX
JNEHCTBUI C HaTypaJlbHBIMU YHCIAMH M JECSITHUUYHBIMH JIpOOsMH,
OOBSACHAT, UX. BpimonHsATh  apudmernyeckue  ACUCTBUS  C
JNECSITUUYHBIMH JPOOSMU; BBIOJIHATh NPUKHUIKY M OLIEHKY pe3yibTara
BbrunciaeHuil. [IpumensTs cBoiicTBa apupMeTHUECKUX NEHCTBUN AJs
panuoHanu3aluy BblYMCIeHUN. [IpUMeHATh NpaBUIIO OKPYIJICHUS
JECATUYHBIX pobeit. [IpoBoaUTE Mccaea0BaHUS CBOMCTB ECATHYHBIX
npoOel, Onupasch Ha YHUCIOBbIE HSKCIEPUMEHTHI (B TOM YHCIE C
IIOMOILbI0 KOMIIBIOTEPA), BBIABUraTh TUIOTE3bl U TNPUBOJIUTH HUX
o0ocHOBaHMs. Pacrno3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
Ipo0sAX, TNPUBOIUTH IPUMEPbl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUSl W OTPULAHHUSA BBICKa3blBaHUM. Pemate TEKCTOBBIE
3a7jauy, cojJepxkaliue ApoOHbIE JAaHHbIE, U Ha HAXOXKJIEHHE YacTH
LIEJIOTO M LIEJIOTO IO €r0 YacTH; BBIABIATH UX CXOJACTBA M Pa3/IM4HMs.
MonenupoBaTh X0 PEIICHUS 33Ja4d C NOMOLIBIO PUCYHKA, CXEMBI,
tabauubl. [IpuBonuTh, pa3dupaTh, OLEHUBATH PA3JIMYHBIC PELICHMS,
3aIlMCH pelIeHUH TEeKCTOBBIX 3a1au. OnepupoBaTh APOOHBIMU YHCIIAMU
B pealbHbIX JKU3HEHHBIX CHUTyauusax. KpuTudecku oLEHUBATH
IIOJIyYEHHBIM PpEe3yNbTaT, OCYLIECTBIIATH CAMOKOHTPOJb, IPOBEPSs
OTBET Ha COOTBETCTBUE YCIOBMIO, HAXOIUTh OLIMOKU. 3HAKOMUTBCS C
UCTOpHEHN pa3BUTHUS ApUPMETUKU

Harnaonas

reomerpus. Tema u

¢burypsl
IIPOCTPAHCTBE

B

MHoOrorpaHHuKH.
MHOT'OI'DAHHUKOB. Mogenu
IIPOCTPAHCTBEHHBIX Tell.
[IpsAMOYronbpHBINM IapajuIeIenuIe,
KYO. Pa3BépTiu KyOa "

N3o0paxenue

PacriozHaBate Ha uyeprexax, pHUCYHKax, B OKPYKAIOIIEM MHUDE
OpSMOYTOJIbHBIN Mapaenenunes, Kyd, MHOTOIpaHHUKH, OITUCHIBATh,
UCIIOJIb3YSl  TEPMHUHOJIOTHIO, OLIEHUBAaThb  JIMHEHHBIE  pPa3MEpHI.
[TpuBOANTE MpUMEpPHl OOBEKTOB PEaIbHOTO MHpa, UMEIOIIUX (hopMy
MHOTOTpAaHHHMKA,  NPSMOYTOJILHOTO  Hapajuienenunena,  Kyoa.




HaumeHoBaHnue
pasaena
(Tembl) Kypca

KoaunuecTtBO
YyacoB

OcHoBHOE
coJep:xaHue

OcHOBHBIE BH/JIBI 1eSITEJIbHOCTH oﬁyqamumxcsn

napauiciicmIicaa.

[IpakTnueckas

pabora «Pa3Béprtka kyba». OOBEM

KyO0a,
napaJiesienunea

MPSIMOYT OJILHOTO

N3ob6paxkars ky0 Ha kierdyaroit Oymare. MccnenoBarb cBoiicTBa Ky0a,
IPSMOYTOJIBHOTO  TapajulesIeNnIlela, MHOTOTPAaHHUKOB, HCIIOJIb3Ys
mozaenu. Pacno3naBath M u300paxkarb pa3BEPTKM Kyda U
napauienenuneaa. MoaenuposaTh Ky0 U mapajuiesienunea u3 oymaru
U TIPOYUX MATEePHAIIOB, OOBICHATH crioco0 MoaenupoBanus. HaxomuTs
W3MEPEHHS, BBIYUCIATH IUIOMIAb TIOBEPXHOCTH; O0O0BEM KyOa,
NPSMOYTOJIBHOTO  TMapajulesienuIeNia; HCCIIEJOBaTh  3aBUCHUMOCTD
o0béMa Kkyba OT JUIMHBI ero pedpa, BBIIBUraTh MU OOOCHOBBIBATH
runote3y. HabOnromaTe W MPOBOAWTH aHAIOTUW MEXIY MOHSITHIMHA
wiomaam W o0béMma, TepuMeTpa H  IUIOIMAAW  TTOBEPXHOCTH.
Pacno3naBate  WMCTHHHBIE W JIOKHBIE  BBICKa3bIBaHUS O
MHOTIOI'paHHHMKaX, NMPUBOJUTH IPUMEPbI U KOHTPIPHUMEPHI, CTPOUTH
BBICKAa3bIBAaHUS M OTPHUILIAHUS BbICKa3blBaHWU. Pemate 3amaum u3
peaTbHOM )XKU3HU

[ToBTOpEeHUE u
000011IEHNE

10

[ToBTOpEHNE OCHOBHBIX MOHATUN W

METOJIOB Kypca 5
000011IeHNEe 3HAaHHUI

KJIacca,

BeraucisaTh 3Ha4€HHS BEIPAKECHHUM, COJEPKANUX HATypaIbHbIC YHCIIA,
OOBIKHOBEHHBIC W JCCATHUYHBIC IPOOH, BBIMOJIHATH MPEoOpa30BaHUS
yucen. Beiouparh cnocod cpaBHEHUS YMCENl, BRIYUCICHUN, IPUMCHSTh
CBOWMCTBA  apU(PMETHYECKUX  JCUCTBUH Ui  pallMOHAIU3alUH
BbIUKCIICHUI. OCYIIECTBIATh CAMOKOHTPOJIb BBITOJIHSAEMbIX JIEUCTBUNA
W CaMONpPOBEpPKY pe3yjbTaTra BbIYHCICHHH. Pemare 3amaun w3
peaNbHOM JKM3HHU, MPUMEHSATh MaTEeMaTHYCCKUE 3HAHUS JUIS PEIICHUS
3aa4 U3 JAPYruxX Yy4eOHBIX MpeaAMeToB. Pemiate 3amauu pa3HbIMH
criocobaMu, CpaBHHMBATh - CIIOCOOBI pEIICHUS 3a/ayd, BbIOMpATH
paIrMoHaNIbHBINA CIIOC00

OBILEE
KOJIMYECTBO
YACOB
[IPOT'PAMME

110

170




6 KIIACC

HaunmeHoBanue KoimmuecTBo OcHoBHOE OcHoBHbBIE BH/IbI 1eSITEJILHOCTH 00y4aKOIIUXCs
pasaeJa 4acos coJepixaHue
(Tembl) Kypca
Harypanbabie uncna | 30 Apubmernueckue  AeWcTBUS  C | BeimonmHsATe  apudMernueckue  JEHCTBHST € MHOTO3HAYHBIMU

MHOTO3HAYHBIMH  HATypaJIbHBIMU
yuciamMu. YWCIIOBBIE BBIpAXKEHUS,
MOPSAJOK JIEHCTBHM, UCIOJIB30BAHUE
ckoOok. OKpyriieHHe HaTypalbHBIX
yucen. Jlenurenu um KpaTHBIE YHCTa;
HauOONBIINH OOIMMH [OEJIUTENIh U
HauMeHbIlee  ofmee  KpaTHoe.
JlenmuMoCTh CyMMBI B TPOU3BECHUSI.
Jeneane ¢ ocrarkoMm. Pemenue
TEKCTOBBIX 3aj1au

HATypaJbHBIMU YUCJIAMH, HAXOJAUTh 3HAYEHUS YUCIIOBBIX BBIPAKECHUM
co CKOOKaMH H 0€3 CKOOOK; BBIYHCIATH 3HAUEHUS] BBIPAKECHUIH,
COJIepKalIUX CTETECHH. BBIMOMHATh MPUKUAKY M OILICHKY 3HAYCHUUN
YUCJIOBBIX BBIPOKCHHUM, MPUMEHSITh NPHUEMBI MPOBEPKU peE3yJbTara.
Hcnonp30BaTh My BBIYUCICHUSIX TTEPEMECTUTEIHLHOE U COUETATEHHOE
CBOWCTBA CIIOKCHHUS M YMHOXEHHUS, PaCHpEeTUTEIHHOE CBOWCTBO
YMHOXEHUSI OTHOCHUTEIHHO CIIOXKEHHUS, CBOWCTBA apu(PMETHUECKHUX
nerctBuil. lccnenoBarb 4YHCIIOBBIE 3aKOHOMEPHOCTH, IPOBOJMTH
YUCJIOBBIC AKCIIEPUMEHTHI, BBIJIBUTaTh M OOOCHOBBIBATH THIIOTE3BI.
DopMynHpOBaTh OMPECICHUS JSIUTEN U KPaTHOTO, HAaUOOJIBIIEro
001Iero aenuTeNss W HAaUMEHBIIEro OOIIEro KpaTHOTO, MPOCTOTO H
COCTaBHOT'O YMCEJI; UCIOJb30BaTh ATU MOHATHUS MPHU PELICHUH 3ajad.
[IpuMeHATh aNrOpPUTMBI BRIYUCICHUS HAMOOJBIIETO OOIIETO METUTEIIS
¥ HauMEHBIIIET0 00IIEer0 KPaTHOTO JIBYX YHCEIN, aJlTOPUTM Pa3JI0KEHUS
Yyyciia Ha TPOCThie MHOKUTENH. McclienoBaTh yCI0BHS JEIMMOCTH Ha
4 u 6. HccnenoBaTth, 00CyX1arh, (HOPMYyIUpOBaTh U OOOCHOBHIBATH
BBIBOJI O YETHOCTH CYMMBbI, ITIPOU3BEACHUS: IBYX YETHBIX YUCEN, IBYX
HEYETHBIX YHcIie, YETHOrO M Heu€THOro uMcell. MccnenoBaThk cBOMCcTBA
JEIUMOCTH CyMMbl M Ipou3BeleHus uuceln. [IpuBoauth npumepsl
4yycell ¢ 3aJJaHHbIMU CBOMCTBAMM, pPAclO3HABATh BEPHBIC U HEBEPHBIC
YTBEPXKJIECHUSI O CBOMCTBAX 4YHCEN, OIPOBEPrarb HEBEPHBIC
YTBEPXKJIECHUSI C TOMOIIbK KOHTpnpumepoB. KoHcTpynpoBath
MAaTE€MaTUYECKHE TMPEUIOKEHUS C TMOMOIIBIO CBA30K «U», UIH,
«ECJH..., TO...». PelaTe TEKCTOBBIC 3a7ayi, BKIFOYAIOIINEC MOHSITHS
JENMMOCTH, apru(PMETHUECKUM CIIOCOOOM, HCIIOIB30BaTh Mepedop Beex
BO3MOJKHBIX BapuaHTOB. MoJaenupoBaTh XOJI pEHICHUS 3aJauu C
MOMOIIBI0 PHUCYHKA, CXeMbl, Tabmuuel. [IpuBoauTh, pa3buparh,
OIIEHUBATh PA3JIMYHBIE PEUICHUs, 3alUCH PENIEHUH TEKCTOBBIX 3ajad.




HaumenoBanue | KosuvecTBo OcHoBHOe OcHoBHbIE BU/IbI 1eATEIbHOCTH 00y4Yal0LIUXCS
pasnena 4acoB cojiep:kaHue
(Tembl) Kypca
Kputnuecku onieHMBaTh MOTY4YEHHBIN pe3yiabTaT, HaXOJUTh OLUIMOKH,
OCYIIECTBIISITh CaMOKOHTPOJIb, TPOBEPSii OTBET Ha COOTBETCTBHE
YCIIOBHIO
Harnapnas 7 [IepnenqukynspHbie npsMele. | Pacrio3HaBate Ha  4eprekax, pHUCYHKAax CIIydal B3aUMHOIO
reometpus. [Ipsambie [TapamiensHble IpsIMBIE. pacmnoJyiokeHus: AByX HpsiMbix. M300paxaTh ¢ IOMOIIBIO YEPTEKHBIX
Ha IIJIOCKOCTHU Paccrosinue mexay AByMsl TOUKaMH, | MHCTPYMEHTOB Ha HEJIMHOBAaHHOM M KJeTdaToil Oymare JBe
OT TOYKH a0 prIMOI\/’I, JJInHA | ICPCCCKAOIUECA TPAMBIC, ABC MapaUICIbHBIC IIPAMBIC, CTPOUTH
MapuIpyTa Ha KBaJIpaTHOM CEeTKe NpsAMYI0, NEPHEHAMKYISPHYH JaHHOW. [IpuBoauTh npuMepsl
MApAJUIEIBHOCTY U MEPHEHIUKYIISIPHOCTH IIPAMBIX B IPOCTPAHCTBE.
PacnosnaBath B MHOTOYrOJIBHUKAX  NEPIECHAUKYISPHBIE U
napajjienbHble  CTOPOHBI.  M300pakaTh ~ MHOTOYTOJIBHUKHA  C
napajulebHBIMM,  MEPHeHIUKYISAPHBIMH  CTOpoHaMu. HaxoauTtsb
paccTosiHUE MEXTy IBYMsI TOUYKaMH, OT TOYKH JI0 PSAMOM, [UIMHY MTyTH
Ha KBaJPaTHOI CETKe, B TOM YHCJI€ UCIOJIB3Ys HU(PPOBHIE PECYPCHI
Hpobu 32 OObIkHOBEHHAss J1poOb, ocHOBHOE | CpaBHMBATh M YMOPSAA0YMBATH JPOOH, BBIOMpATh CIOCOO CpaBHEHUS
CBOMCTBO  Jpobu,  cokpaieHue | apobeit. IlpencraBnare necsituuHbie JpodU B BUIE OOBIKHOBEHHBIX
pooeii. npobeit u OOBIKHOBEHHbIE B BHUAE JCCSITHUYHBIX, HCIOJIb30BaTh
CpaBHeHHE H  YINOPSAOYMBAHUE | SKBUBAJICHTHBIC MPEACTABICHUS IPOOHBIX YMCET MPHU UX CPABHEHUHU,
npobeit. [lecatuunble apoOuW U | mpu  BbIYMCIEHHSX. Vcmosnp3oBaTh — JECATHYHBIE Apodu  mpH
MeTpUYecKas cucTema Mep. | mpeoOpa3oBaHUM BEJIMYUH B METPUUECKOIl cucTeMe Mep. BhIMOIHATH
Apudmernueckue  AEUCTBUA  C | apuMeTUUECKUE MACUCTBUS C OOBIKHOBEHHBIMH M JECSTHUYHBIMU

OOBIKHOBEHHBIMU U JIECITUYHBIMU
npoosimu. OTHomienue. JleneHue B
JaHHOM  OTHoleHuH. Macmra0,
nponopuus. [loHsTue mnpoueHTa.
Brruucnenune MpOIIeHTa oT
BEJIMYMHBI M BEIUYMHBI MO €&
npoueHTy. PemeHue  TEKCTOBBIX
3aJad, CoAepKallMX JIpodbu U
npoueHTel. [lpakTudeckas pabota

npoOsiMu.  BplUMCHsATE  3HAUCHHWS  BBIPAKCHUH,  COJCpIKAIIMX
OOBIKHOBEHHBIC U JICCSATHYHBIC JIPOOU, BBINOJHITH MPeoOpa3oBaHHMS
npoOel, BBIOMPATh CHOCOO, MPUMEHITh CBOWCTBA apu(METHUCCKHX
NEUCTBUI ISl paliioHaIu3aiy BerarcieHuil. COCTaBIATh OTHOIICHUS
U TPOTMOPLUU, HAXOAUTHh OTHOIIEHUE BEJIWYWH, ACIUTh BEIUYUHY B
JAaHHOM  OTHOIICHHH. HaXoauTh OSKCIEPUMEHTANBHBIM  IyTEM
OTHOIICHHE JJTUHBI OKPYKHOCTH K e€ auamerpy. MHTepmpeTupoBath
MacIITad Kak OTHOIICHHE BEIMYMH, HAXOJAUTh MaclTad miaHa, KapThl
Y BBIYUCIISITh PACCTOSTHUS, UCTIOJIBb3YS MaciTab. OOBSICHATD, UTO TAKOE




HaumeHoBaHnue
pasaena
(Tembl) Kypca

KoaunuecTtBO
YyacoB

OcHoBHOE
coJep:xaHue

OcHOBHBIE BH/JIBI 1eSITEJIbHOCTH oﬁyqamumxcsn

«OTHOIIEHNE AJIMHBI OKPY>KHOCTH K
e€ IuaMeTpy»

IPOICHT, YINOTPEONSATH OOOPOTHI PEYH CO CIOBOM «IIPOLIEHTY.
Bripaxarb MponeHTsl B ApoOsSX M ApoOH B MPOILEHTAX, OTHOIICHUE
JIBYX BEJIMYUH B [IPOLIEHTaX. BBIUKCIATH IPOLEHT OT YKCIIa U YUCIIO IO
ero mpoueHty. OxkpyrasTe JOpoOM ¥ TPOLEHTHI, HAXOIUTh
npuOIMKeHus 4ucen. Pemate 3ajaud  Ha 4acTW, TPOLIEHTHI,
IPONOPLMHY, Ha HaxOXJeHHe ApoOu (IpoLEHTa) OT BEJIUYUHBI U
BEJIMYMHBI N0 €€ poOu (TpoueHTy), IpoOu (TpoleHTa), KOTOPHIi
COCTaBIII€T OJHA BelWyuHa OT Jpyroil. IlpuBomuth, pa3Oupars,
OIICHUBATh pPa3JIMYHbIE PEIICHUS, 3allMCU PELIEHUI TEeKCTOBBIX 3a/1ad.
W3Bnekary nHdopManuo U3 TabUIl U AUarpaMM, HHTEPIPETHPOBATh
TaOJMMYHbIE JaHHBIE, ONPENENATh HauOOoJIbIlee M HaMMEHbIIEe U3
IIPEJICTABICHHBIX JaHHBIX

Harnannas
TEOMETPHS.
CummeTtpust

OceBass cummetpus. LleHTpanbHas
CUMMETPUSL.

[TocTpoenne cumMMeTpUUHBIX GUTYP.
[Ipaktnueckass pabora «OceBas
CUMMETPHUSD. Cummerpust B
IPOCTPAHCTBE

Pacro3naBaTh Ha YepTexax W HM300paKCHHUSIX, W300pakaTh OT PYKH,
CTPOWTHh C TOMOIIBI0 HHCTPYMEHTOB (GUTYpy (OTPE30K, JIOMaHYIO,
TPEYroJIbHUK, MPSMOYTOJIBHUK, OKPY’KHOCTB), CHAMMETPUYHYIO TAHHOH
OTHOCHTEJIEHO TPAMOM, TOYkH. HaxoauTh mpUMEpbl CUMMETPHH B
OKpyXaromeM wmupe. MogenupoBate u3 Oymaru jBe (UTYpHI,
CUMMETPHYHbBIE OTHOCHTEJIBHO PSIMOVA; KOHCTPYHUPOBAaTh
reOMETPUIECKUEe KOHPHUTYpaIlUK, UCIIOIb3Ys CBOMCTBO CHMMETPHUH, B
TOM YHCJIE C TIOMOIIBbIO U(POBBIX pecypcoB. MccnenoBars cBOWCTBA
U3y4CHHBIX  (UTYyp, CBS3aHHBIE C CHMMETPHUCH, HCHOJb3Ys
JKCIIEpUMEHT, HalmroaeHue, MojenupoBanue. (OOOCHOBBHIBATH,
OTIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPIKICHHS O CHMMETPHH

(uryp

Beipaxenus
OyKkBaMu

[Ipumenenne OyKB s 3alUCU
MaTeMaTUYECKUX  BBIPAXKECHUN U
IIPEUIOKEHU M.
bykBeHHBIE BBIpaXXEHUS U YUCIIOBBIE
MOJICTAHOBKH.

Hcnonb3oBate OyKBBI JUIsi 00O3HAUEHUS 4YHCEN, NpPU 3aMUCH
MaTeMaTHYeCKUX YTBEP)KICHUH, COCTaBJIATh OYKBEHHbBIE BBIPAKCHMS
0 ycluoBUIO 3amaud. MccrnenoBaTb — HECIIOKHBIE — UMCIIOBBIC
3aKOHOMEPHOCTH, HCIOJIb30BaTh OYKBBI Ul UX 3alMCU. BBIUMCIATH
YHCIIOBOE 3HaUeHUE OYKBEHHOT'O BBIPAXKECHUS MTPU 3aJaHHBIX 3HAYCHUAX
OykB.  3amnuceiBaTh  (opMysbl:  mepUMETpa W IUIOIIAJH




HaumenoBanue KosnunuectBo OcHoBHOE OcHoBHbBIEe BH/IbI 1eSIT€IbHOCTH 00y4Yal0IMXcs
pasiena 4acoB coJepiKaHue
(Tembl) Kypca
BykBeHHbIE paBEeHCTBA, HAX0XK/IEHUE | IPSIMOYTOJIbHUKA, KBaJpaTa; JJIUHBl OKPYXKHOCTH, IUIOLIAJU Kpyra;
HEM3BECTHOTO. UeThIpEXYroMbHUK, | BHIOIHATH BBIYUCICHUS 10 3TUM (GopmynaM. CocTaBisTe GopMyIsl,
MIpUMEPBI YeThIPEXYTOJIbHUKOB. | BBIPAXKAIOUINE 3aBUCHUMOCTH MEXJY BEIMYMHAMU: CKOPOCTb, BPEMS,
[IpssMOyronbHUK, KBaJpaT: CBOMCTBA | PACCTOSIHUE; 11€HA, KOJIMYECTBO, CTOUMOCTH; IPOU3BOJUTENIBHOCTD,
CTOPOH, YIJIOB, quaroHaiei. | Bpems, 00bEéM. M300pakaTh Ha HEIMHOBAaHHOW M KJeT4yaToi Oymare c
N3mepenue YTJIOB. Bunel | ucronb3oBaHuEeM YEPTENKHBIX MHCTPYMEHTOB UETBIPEXYTOJIBHUKU C
TPEYTrOJIbHUKOB. [lepumerp | 3aJaHHBIMU CBOMCTBAMH: C MapajUlebHBIMH, NEPIEeHIUKYISIPHBIMU,
MHOTOYTOJIbHUKA. [Inomane | paBHBIMH CTOpPOHAMH, MPSMBIMH yrjamMHd U JAp., pPaBHOOEIPEHHBII
¢burypsl. @opmynsl nepuMmerpa U | TpeyroabHHUK. llpemiarath u  oOCyXZaTh CHOCOObI, aJITOPUTMBI
IJIOLIAAN MPSIMOYTOJIbHHKA. | TocTpoeHus. MccienoBaTh, MCHONIB3Ysl AKCHEPUMEHT, HAONIO/IEHUE,
[Ipubmmxénnoe U3MepeHue | MoJIeIMpoBaHe, CBOMCTBA MPSIMOYrOJIbHUKA, KBaJparTa, pa30uBaTh Ha
mwiomaau  guryp. Ilpaktuueckast | TpeyroiabHukd.  OOOCHOBBIBaTH,  OMPOBEpPrarb €  MOMOIIBIO
pabota «Ilnomans kpyra» KOHTPIIPUMEPOB ~ yTBEPXKJAEHUS O TNPAMOYroJbHUKE, KBajpare,
pacrno3HaBaTh BEpHbIE U HEBEPHbIE YTBEPKIACHUS. VI3MepsATh U CTPOUTH
C MOMOUIBIO TPAHCIOPTUPA YIJIbI, B TOM YHCIIE B MHOTOYTI'OJIbHUKE,
CpaBHHMBATh  YIJIbl, pacro3HaBaThb OCTpbIE, MpSIMbIE, TYIIBIE,
pa3BEépHyThie Yribl. Pacmo3naBath, H300paxaTb OCTPOYrOJIbHBIN,
MPSIMOYTOJIBHBIN, TYMIOYTOJIbHBIN, PaBHOOEIPEHHBIN, PABHOCTOPOHHHMA
TPEYrOJbHUKU. BBIUUCIATH MEpUMETP MHOTOYrOJIbHHKA, IJIOUIa/b
MHOTOYTOJIbHUKAa pa3OMeHUueM Ha TMpSMOYTOJIbHUKH, Ha paBHBIC
(burypbl, UCIOJIb30BaTh METPUUECKHE CAMHUIIBI U3MEPEHUS JUIUHBI U
wiomanu. Vcnonb3oBaTh NpUOMIDKEHHOE U3MEpEHUEe MJIUH |
ionaed Ha kieryatoi Oymare, mpHOMIKEHHOE M3MEpPEHHE JTUHbBI
OKPY>KHOCTH, IJIOIIAIN Kpyra
[Tonoxwurensusie u | 40 Hensle wuymcna. Monyns uyucna, | [IpuBoauTs mpuMepbl  HCHOJB30BAaHUS B pPEANbHONH  JKU3HH
OTpULIATEIIbHBIE reoMeTpuyeckass  MHTEpHpeTanus | NOJOXKHUTEIbHBIX U OTPULIATENIbHBIX yucel. M300paxars Lensle yncha,
qucia Moayis. UYuCiIoBble NPOMEXKYTKH. | TIOJOKUTENbHBIE M OTPULATEIBHBIE YHCIA TOYKAMM Ha YHUCIOBOMU

IlonoxxuTenpHbIE U OTPULATCIILHBIC
qucia. CpaBHeHI/Ie TTOJIOKUTCIBbHBIX
n OTPpUIATCIIbHBIX YHUCCII.

HpHMOﬁ, HCIIOJIb30BAaTh YHCIIOBYHO IMPAMYIO JId CPAaBHCHUS YHCCII.
HpI/IMCHHTL InpaBuJia CpaBHCHHUA, YIOPAAOYUUBATH MLCJIBIC YHUCIIA;
HaxXOoIWTb MOJYJIb 4YHCJIA. q)OpMyJ'II/IPOBaTB paBujia BBIYUCIICHUA C




HaumenoBanue KosnunuectBo OcHoBHOE OcHoBHbIE BH/IbI 1eSITEJILHOCTH 00y4aKOIIUXCs
pasaeJa 4acoB coJepiKaHue
(Tembl) Kypca

ApI/I(bMeTI/I‘-ICCKI/Ie [[GﬁCTBI/I?I C | MOJIOKUTCIIbHBIMUA U OTPULATCIBHBIMU YHUCJIaMH, HAXOJUTh 3HAYCHUA
ITOJIOKUTCIIBHBIMU U | YUCJIIOBBIX BI)Ipa)KeHI/H\/JI, CoAcpKaux IICﬁCTBPISI C IIOJIOXKUTCJIIBHBIMHU U
OTPULATCIIbHBIMU JuCjlIaMHu. | OTpULATCIIbHBIMU YHCJIaMU. HpI/IMerlTB CBOMCTBA CJIOKEHUS |
PenreHne TEKCTOBBIX 3a7a4 YMHO’KEHUS JJIs1 IpeoOpa30BaHusi CYMM U IPOU3BEICHUM

[IpencraBnenue 6 [IpssmoyronpHas cucrema | OOBSICHAT U WUIIOCTPUPOBATH MOHITHE MPSAMOYTOJIbHON CHCTEMBbI

JTAHHBIX KOOpJIUHAT Ha IJIOCKOCTH. | KOOPAMHAT Ha MJIOCKOCTH, UCIOJIb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOp)II/IHaTI)I TOYKH Ha IIJIOCKOCTH, KOOpJIHHaTHOﬁ IINIOCKOCTH TOYKH H (bl/Il"ypI)I 10 3aJaHHBIM
abcuucca u opaunHarta. CrosiGuarbeie | KOOpAMHATAM, HAXOAWTh KOOPJIMHATBHI TOoueK. YWTaTh cTONOUYaThIe U
5 KpYrOBEIE JAarpamMMBbl. | KpyrOBeI€  AUarpaMMbl;  HHTEPIPETUPOBAThH  JaHHBIC;, CTPOUTH
[IpakTuueckas pabota «Iloctpoenue | cronduaTeie JIMarpaMmbl. Ucnons3oBath HH(pOPMAIHUIO,
AuarpaMmmy». Pemenme TeKCTOBBEIX MNpEaACTAaBJIICHHYIO B Ta6n1/1uax, Ha JguarpaMmax i peUaICHUA
3ajad, ColepXalux  JaHHbIE, | TEKCTOBBIX 33Ja4 U 33]1a4 U3 PEabHON KU3HU
Mpe/cTaBjeHHbIE B TAaOMUIaX M Ha
JuarpaMmax

Harnsaanas 9 [IpssmoyronpHeIl mapamienenunen, | Pacnmo3naBars Ha yepTekax, pUCYHKAX, ONMCHIBATh IUPAMHULY, IPU3MY,

reoMerpusi. Ourypsi
B IIPOCTPAHCTBE

KyO, mnpu3Ma, NUpaMHaa, KOHYC,
HWJIAHJD, map H cdepa.
N3obpaxenne MpoCTpaHCTBEHHBIX
¢buryp. [Tpumepsi pa3BEPTOK
MHOTOTPAHHUKOB,  [WJIHHApPA U
koHyca. Ilpaktuueckas  paboTa
«Co3panue MoJeIeH
MPOCTPAHCTBEHHBIX buryp».
Ilongarue 00BEMa; € IMHUIIB]
U3MEPEHUS o0BeMma. O06BéM

HPSMOYTOJIBHOTO Mapasuiesenurnesa,
Ky0a, popmyinel 06bEMa

HWIMHIP, KOHYC, IIap, H300pakaTh UX OT PYKH, MOJEIUPOBATH U3
Oymaru, miacTHJINHA, TPOBOJIOKU U J1p. [IpuBoIuTH MprMephl 00bEKTOB
OKpY)KAloIllero  Mupa, HUMeEmUX GOpMbl  Ha3BaHHBIX  TeI.
Hcnonb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, IpaHb, OCHOBAHUE,
BBICOTA, paJuyc U JauaMeTp, pa3Béprka. M3yuaTh, HCHONB3YS
SKCIIEPUMEHT, HAOI0IeHIE, U3MEPEHHE, MOJICTHPOBAHKE, B TOM YHCIIE
KOMITBIOTEPHOE, M OMUCHIBATH CBOMCTBA HA3BAHHBIX Tell, BBISBIATH
CXOACTBA W pazNuYMs: MEXKAYy MUPAMHION U TPUIMOM; MEXITY
MWIMHIPOM, KOHYcOM U ImapoMm. PacmosHaBaTth  pa3BEPTKHU
napanjenenunena, Ky0a, NMpU3Mbl, MUpPaMHJIbl, KOHYyca, LHUIMHIPA;
KOHCTPYMPOBATh JIaHHBIE Tela U3 Pa3BEPTOK, CO3/aBaTh MX MOJEINH.
Co3naBaTh MOJIEIH MPOCTPAHCTBEHHBIX (hUTyp (M3 Oymaru, mpoBOJIOKH,
acTUIMHa W Ap.) M3mepaTe Ha MoJensx: JIHHBL  pédep
MHOTOTPaHHHUKOB, JUaMeTp Iapa. BeBoauth ¢opmyny o0bEMa
IpSMOYTOJIBHOTO Napauiesienunena. Beraucnsats no popmynam: o0bEM




HaumenoBanue KosnunuectBo OcHoBHOE OcHoBHbIE BH/IbI 1eSITEJILHOCTH 00y4aKOIIUXCs
paszjena 4acos coJepixaHue
(Tembl) Kypca
OPSMOYTOJIBHOTO Tapajuiesienunena, Kyda; MCHOIb30BaTh €IMHHIIBI
U3MEpPEeHHs 00BEMA; BEIYUCIISATH 00BEMBI TEJI, COCTABIICHHBIX U3 KyOOB,
napaJuleJIenuneoB; pelaTh 3aJa4 C peajlbHbIMU TAHHBIMU
IToBTOpEHNME, 20 [IoBTOpEHNE OCHOBHBIX MOHATHA W | BBIUMCIATE 3HAYEHUS BBIPAXKEHUH, COIEPKAIIMX HATYPAJIbHBIE, LIETIbIE,
000011IcHHE, METOJIOB KYypCOB 5 H 6 KIIAccoB, | MOJOKUTEIbHBIE ¥  OTpHUIATEIbHBIE YHCJIA, OOBIKHOBEHHBIE W
CUCTEMaTU3aLUs 00001IeHne W CcUCTeMaTHU3alus | AeCATUYHbIE APOOU, BHIIOIHATH MPEOOPa30BaHMs YHCE U BIPAKECHHI.
3HaHUHU BoiOupate cnoco® cpaBHEHHS 4YHCEN, BBIYUCIEHUH, NPUMEHSThH
CBOWCTBa  apu(PMETHYECKUX  JIEUCTBUH Ui  palMOHAIU3aIUN
BBIUMCIICHUM Pemate 3amauuM W3 peanbHOM KWU3HHM, IPUMEHSTH
MaTeMaTHYeCKHUe 3HaHUS Ui pelIeHMs 3ajad U3 JAPYruX MpPeMeETOB.
PemaTs 3a1aun pa3HbIME crioco0amu, CpaBHUBATh, BHIOMPATh CIIOCOOBI
pemiens 3agadd. OCyIIECTBIATH CAMOKOHTPOJIb  BBIMOJHAEMBIX
JIEWCTBUI M CAMOTIPOBEPKY pE3yJIbTaTa BHIUYMCICHHI
OBILEE 170
KOJIMYECTBO
YACOB 110

ITPOTPAMME




PABOYASA NTPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-10
KJIACCAX.

HNOACHUTEJBHASA 3AIIMCKA .

Anrebpa sBIS€TCA OJHUM U3 OINOPHBIX KYpCOB OCHOBHOIO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOEHHWE HEOOXOAMMO JUIs
POJOJIKEHUSI 00pa30BaHuUs U B MOBCEIHEBHOM KU3HU. PazBuTHe y 00yvaromuxcs
HAy4YHBIX MPEACTABICHUM O MPOUCXOXKICHUM U CYIIHOCTH anredpanyecKkux
abCcTpakiMii, cnoco0e OTpakeHUs MaTEeMaTUYECKON HAayKOU SBJIICHUI U MPOLIECCOB
B NpUpOJie U OOIIEeCTBE, POJIU MATEMATHUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
M Ka4eCTB MBIIUJICHUS, HEOOXOIUMBIX ISl aJalTallMid B COBPEMEHHOM IU(PPOBOM
oOmiectBe. M3ydenue anreOpbl oOecreynBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepkaeHus. OcBoeHHE Kypca anredpbl o0ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloUIUXCs: OHHM HCHOJB3YIOT JIEIYKTUBHBIE U
WHIYKTUBHBIC PACCYXJICHHS, 0000IIeHre U KOHKPETU3aIuio, abcTparupoBaHue u
anajgoruro. OOyueHume  anreOpe  MpeArnojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITETIbHOM ~ JIEATEIbHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITENbHOE
peleHue 3aja4 SBIsSeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHusl.

B crpykTtype mnporpammsl yueOHOro Kypca «AmnreOpa» Uisi OCHOBHOTO
o01miero o6pa3oBaHuss OCHOBHOE MECTO 3aHHMAIOT COJIEP’KATEIbHO-METOINYECKUE
muHuN: «Yucna u BeIUUCICHUSN», « ANTeOpandecKkue BHIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxnad U3 3THX cOAepKaTeabHO-METOJINYECKUX
JIMHUI pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3yUEHUsl Kypca, B3aUMOJEHCTBYS C
APYTMMH €ro JHHHSAMU. B Xoae u3ydeHuss ydeOHOro Kypca OOydaroImuMcs
MPUXOAUTCS JIOTHYECKU PACCY’KIaTh, HUCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHbBIN

a3bIK. B cBsi3u ¢ 3TUM B mporpamMmy ydeOHOro Kypca «AireOpa» BKIIOUCHBI



HEKOTOpBIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jesiax
MaTeMaTU4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YyYarOIIUMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTtuyeckoro s3bika. ColepKaTreapHON U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «Anredpay» sBIsSETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxanue JUHUM «YuClIa W BBIUYMCICHUS» CIY>KUT OCHOBOM JjIst
JanbHEHIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOyYaroIIMXCs
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AIrOPUTMaMH, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIEe HA YPOBHE OCHOBHOTO 00IEro 0Opa3OBaHMS
CBSI3aHO C PAIMOHAIBHBIMH W HPPAIMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
Npe/ICTaBICHUH O NEHCTBUTEILHOM YHUCIIe. 3aBepIlIeHNEe OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHUIO.

Copepxanue JAByX  anreOpamdeckux JUHUH —  «AjnreOpanmdeckue
BBIpQKEHUS» U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy
oOy4Jaromuxcs MaTeMaTHYecKoro ammapara, HeOOXOAMMOro i pPelleHHs 3ajad
MaTEMaTUKH, CMEXHBIX NPEIMETOB W IPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha
YpOBHE OCHOBHOT'O 00111eT0 00pa30oBaHus yu4eOHBIN MaTepHa TPYIITUPYETCS BOKPYT
paIMOHANILHBIX BBIpaXEeHHI. AnreOpa IeMOHCTPUPYET 3HAYCHUE MAaTEMaTHKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMAaTHYECKUX MOJIeNICH, OMHMCAHHS MPOLECCOB U
SBJICHUN peasibHOTO Mupa. B 3a1aun 00ydeHus anredpe BXOAAT TakKe JanbHeIee
pa3BHUTHE QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIMMOro, B YaCTHOCTH, IS
OCBOCGHHS Kypca HWH(POPMATUKH, U OBJAJCHUE HABBIKAMU JEAYKTHBHBIX
paccyxnenuii. IlpeoOpa3oBaHue CHMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHUIO
BOOOpaXKeHUsI, CIIOCOOHOCTEN K MaTEMaTHUYE€CKOMY TBOPUECTBY.

Coneprxanne GyHKITMOHATBHO-TPaQUIECKON TMHUH HAIIETICHO HA MOJTyYeHUE
oOydJaromMMHCS 3HAHUK O (QYHKIHUAX KaK BOKHEHUIIEH MATEMAaTHYECKON MOJEIH
JUTS1 OTICAHUS ¥ UCCJIEIOBaHUS PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIE U
oOmiectBe. 3yuenne Marepuaia ciocoOOCTBYET PA3BUTUIO Y 00yUAIOIIUXCS YMEHHUS

HCIIOJIB30BATh PA3/IMYHBIC BbIPA3UTCIBHBIC CPCACTBA A3bIKA MATCMATHUKH —



CIIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckwe, BHOCHT BKJIaaA B (HOpMHUpOBaHUE
MPEICTABICHUN O POJIM MATEMATHKHU B Pa3BUTUU [TUBWIN3AINHN U KYJIbTYPHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kiaccax wu3ywaercs y4deOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIICAYIONINE OCHOBHBIC pa3feibl COACPIKAHUS:
«Yucna ® BBIUKCICHUSN», «ANTeOpandecKkue BBIPAXKCHUS», «YPaBHECHUS W
HEpaBEHCTBaY, «DyHKIIUNY.

O6m1ee yucio yacoB — 408 yacos:

B 7 kiacce — 102 4Jaca (3 yaca B HeZel0),

B 8 kimacce — 102 4Jaca (3 yaca B HeZel0),

B 9 kimacce — 102 4gaca (3 Jaca B HEZIEIIO)

B 10 xacce — 102 gaca (3 yaca B HeJIeJIO).

10 Ki1acc OTBOAUTCS Ha IMMOBTOPEHHME HAMOOJIEE CIAOKHBIX JIJIST 00YYaIOIUXCsI
BOTIPOCOB Kypca M Ha 000OIIEHHE M CUCTEMATU3AIMI0 MaTepHalia o IPEIMETY I10
OCHOBHBIM pa3fiesiaMm.

COIJEP)KXAHUE OBYUYEHUSA

7 KIIACC

Yuciia 1 BBIYUCTCHUSA

JlpoOu OOBIKHOBEHHBIC W JCCATUYHBIC, TIEPEXO] OT OJHOU (POpPMBI 3armucu
npobeit k apyroi. IloHsTHE palMOHAIBLHOTO 4YHCIIA, 3alKCh, CPaBHECHUE,
YIOPSIOYMBAHUE  PAlMOHAIBHBIX  YHUCEN. ApupMeTHYeCKue JCUCTBUS C
paIrMoHaATbHBIMU YUCIaMH. PereHue 3amad U3 peasbHON MPaKTUKU HA 4YacTH, Ha
TPOOH.

CreneHb C HaTypaJlbHBIM TIOKa3aTeleM: OIpeAelieHne, MpeoOpa3oBaHUe
BBIPKEHUI HA OCHOBE OMpeNeNeHus, 3anuch 0oibpmmx uncen. [IponenTsl, 3anuch
MPOIICHTOB B BHUJIE ApoOU W IpoOW B BUJE MPOICHTOB. TpH OCHOBHBIE 33a/1aud Ha
MIPOLICHTHI, peIIeHUE 3a/1a4 U3 PETbHON TTPAKTHKHU.

[IpumeHenne TPU3HAKOB JCIMMOCTH, pa3JIOKEHHE HA MHOXHUTEIH
HATypaJbHBIX YHCEIL.

PeanpHbie  3aBHCHMMOCTH, B TOM 4YHuCJlIe TpsiMas W oOparHas

MPONOPLIMOHAIBHOCTH.



AuredOpanyecKkue BbIpaKeHUs

IIepemeHHBIE, UMCIIOBOE 3HAUECHUE BBIPAXKECHUSA C IIEPEMEHHOM. JlonmycTUMBIe
3Ha4YECHMS NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyinbl. Beruncnenus no popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, MpaBuia MOpeoOpa3oBaHUs CYMM H
MPOU3BEACHUI, MpaBUia PACKPBITUS CKOOOK U MPUBEACHUS MOIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYpPaJIbHBIM ITOKA3aTEJIEM.

OnHoweHsl 1 MHOTOWIEHBI. CTeneHb MHOrousieHa. Ciio)keHue, BBIUUTAHUE,
YMHOKEHUE MHOTOUYJIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHUS : KBaAPAT CYMMBI
U KBajpar pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOrOWIEHOB Ha
MHOHUTENH.

YpaBHEHUS ¥ HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YypaBHEHHMs, MpaBHiia MpPeoOpa3oBaHMs YpaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHHE C OJIHOM NEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIrO
YpaBHEHUS, PEIICHUE TMHEUHBIX YpaBHEHU . COCTaBIE€HUE YPABHEHUH 110 YCIOBUIO
3amaun. Pemenue TeKCTOBBIX 3a/1ay ¢ MTOMOIIbIO YPABHEHHIA.

JluneitHOE ypaBHEHHUE C ABYMsI NIEpeMEHHBIMH U ero Tpaduk. Cuctema ABYX
JIMHEWHBIX YpPaBHEHUW C JByMs I€pEeMEHHbIMHU. PelnieHue cucteM ypaBHEHHU
CIIoco0OM MOACTaHOBKH. [IpuMepsl pelieHnst TEKCTOBBIX 3a/1a4 € TTOMOIIBIO CUCTEM
YPaBHEHHUM.

DOyHKUUMA

Koopaunnara Touku Ha npsiMoi. YucaoBbIE TPOMEKYTKU. PaccTosiHne Mexay
JBYMsI TOUKaMHU KOOPAMHATHOMN MIPSMOM.

[IpssmoyronbHast cucteMa koopauHat, ocu Ox u Oy. Abcuucca U opArMHaTa
TOYKHM Ha KOOPJAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYIIaMHu.
Urenne rpadukoB peasbHBIX 3aBUcUMOcTel. [lorstie pynkuun. ['paduk GyHKINN.
CaoiictBa (ynkuui. JluneitHas ¢pynkmus, e€ rpaduk. ['padux dynkinuu y = |x|.
I'paduueckoe penieHrne TUHEUHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KIIACC



Yucaa v BbIYMCICHUS

KBagpatubiii kopeHb u3 uwucna. lloHsaTne 00 HppalMOHATBHOM YHCIIE.
JlecaTuunble TPUOIMKEHNSI UppallMOHAIbHBIX uncell. CBoiCcTBa apu(METHUECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUSAM. [[€MCTBUTEIIBLHBIC YN CIIA.

Crenens ¢ 1enpIM NoKaszaTesnem u €€ cporictBa. CTaHmaapTHAS 3alMCh YHUCIIA.

AJireOpanyecKue BbIpasKeHHU s

KBampatubiii TpEXwieH, pa3JIOKEHUE KBAJAPATHOTO TPEXUJIEHA Ha
MHOXHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
Cnoxenue, BbIYMTAaHUE, YMHOXKEHUE, [IeJIeHHe aireOpandeckux Jpooeit.
PanrionanbHbIe BBIpAXKEHHS U UX TIpeoOpa3oBaHUE.

YpaBHEHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

['paduueckas uHTEepnpeTalvs ypaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YpPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pelmeHuss CUCTeM
HEJIMHENWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Perrenrie TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJIHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKUUMA

ITonsatue ¢ynkmuu. OOMacTh OMNpeaeeHUus W MHOXKECTBO 3HAYCHUM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux pynkmuu. Urenue cBoiicTB GyHKumu mo e€ rpaduxy. [Ipumeps
rpaduKoB QYHKIIUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.

OYHKIHUH, OINUCHIBAIOUIME TMPSAMYID U OOpaTHYIO MPOMOPLHMOHATBHBIC

3aBUCUMOCTHU, UX rpaduku. Oynknun y=x2 ,y=x3,y =\x, y=|X|. 'paduueckoe



pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIACC

Yucaa v BbIYMCICHUS

PanrionanpHbie yncia, UppanMoHaIbHbIE YUCIa, KOHEYHbIE U OCCKOHEUHBIE
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMCTBUTEIBHBIX 4YHUCEN, apudmeTudyeckue JACHUCTBHUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 00BEKTOB OKpYKArOLIEro MHUpPA, JJIMTEIBHOCTH IPOIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HaUCHNE BETMYMHBI, TOYHOCTh IpUOIKeHUs. OKpyTiieHue
yuces. [Ipukuika U olieHKa pe3yabTaToOB BHIYMCICHUI.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Penienre ypaBHEHH, CBOIAIIMNXCSA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenre npoOHO-paliioOHAIbHBIX YpaBHEHUH. PereHrne TEKCTOBBIX 3ajad
anreOpanyecKuM METOI0M.

VYpaBHeHUEe ¢ AByMs MEepEeMEHHBIMU U ero rpaduk. Pemenue cucreMm aByx
JIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenue cucrem IByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEMHOE, a IPYroe —
BTOpOH cTeneHu. ['paduyeckas WHTEpHpETals CUCTEMbl YpPaBHEHUW C ABYMs
MIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NEpeMeHHOW. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM TmepemeHHoW. KBaapaTHele HepaBeHCTBaA.

I'paduueckass wuHTEprpeTanuss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs



MIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢ynkums, e€ rpaduk u cpoiictBa. Ilapabona, KoopauHaThbl
BEPUIMHBI TapaboJibl, 0OCh CAMMETPHUH MapadoIbl.

I'padukn Gynkumii: y = Ax, y=Ax+b,y=£x,y=x3,y=\x,y=|x|, u
UX CBOWCTBA.

YucsioBbIEe MOCTEA0BATEIbHOCTH M MPOrPecCuu

[lonsiTHE YMCIOBON MOCIEIOBATEIBHOCTH. 3aJaHHUE IMOCIEA0BATEIBHOCTH
pEKyppeHTHOI popMynol U Gopmysoi n-ro uieHa.

ApudmeTtudeckass U reoMmerpuueckas nporpeccun. dopmMynbl n-ro usieHa
apupMETHIECKON U TEOMETPUIECKON TPOTrPEeCCHii, CYMMBI MEPBBIX N YJICHOB.

N300paxkeHne YiI€HOB apU(PMETUYECKOM M T'E€OMETPUYECKOM mporpeccuit
TOYKaMHM Ha KOOPAUHATHOMW IIOCKOCTH. JIMHEHWHBIM M SKCIOHECHIMAIBHBIA POCT.
CioHbI€ IPOLICHTBHI.

10 KJIACC

Yucaa v BIYMCICHUSA

Panmonanbhbie 4yucIa, MppallOHAIbHBIE quCJa. MHoxecTBO
JNEUCTBUTEIIBHBIX YUCE.

CpaBHeHUE [IEWCTBUTENBHBIX YHCEN, apuUPMETHYeCKue JEHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

CrerneHb ¢ 1eBIM U IPOOHBIM MOKa3aTeasiMu U e€ cBoiicTBa. CtaHmapTHAs
3aIMCh YHUCIa.

AJireOpanvecKne BbIpasKeHHU s

KBagpatselii TpEXWieH, pPa3JIOKEHUE KBAAPATHOTO TPEXUJIEHA Ha
MHOKUTENH.

AnreOpanueckass JpoOb. CnokeHue, BBIYMTAHUE, YMHOXKEHHUE, JEeJICHUE
anreOpanyeckux Jipoodeil. PannoHanbHbIe BHIPAXKEHUS U UX MPeodpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

JIuneiitHoe ypaBHEeHUE. PenieHne ypaBHEHUH, CBOASIIIUXCS K JIMHEMHBIM.

KBanpartnoe ypaBHeHue. Pemenne ypaBHeHUN, CBOISIIMXCS K KBAJIPATHBIM.



buksanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOKHUTENH.

Pemiennie npoOHO-pallMOHAIbHBIX YpaBHEHUM. PelieHrne TEKCTOBBIX 3aj1ad
anreOpanyeckuM METOOM.

VYpaBHeHHE ¢ ABYyMs NIEPEMEHHBIMH U e€ro rpaduk. PemieHue cucrem JOBYX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. Pelllenne cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JUHENHOE, & IPYro€ — BTOPOU CTEIIECHM.

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemenue nMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOMW. PelieHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM nepeMeHHol. KBajpaTHbie HEpaBeHCTBA.

DOyHKUUHA

[Tonsitue ¢ynkuuu. OOMacTh ONpeneNeHus] W MHOXECTBO 3HAYCHUH
dbyakuu. CriocoOs! 3aaHus PYHKITHAM.

I'paduk dynkiuu. Urenue cBoiicTB GyHKIMH 10 e€ rpaduky. [Ipumepnr
rpadukoB GyHKIHNA, OTPAXKAIOLUX peaTbHbIe MPOIECCHI.

KBagpartnunas ¢ynkuus, e€ rpadux u coiictBa. [locTpoenue rpaduka
KBaJIpaTUYHON (DYHKIIHH.

YucaoBble MOC/1€10BATEAbHOCTH U IIPOrPEeCCUH

Apudmernyeckas U reoMmerpudeckas mnporpeccuu. @opmynsl n-ro wieHa
apupMETHICCKON ¥ TEOMETPUICCKON IPOrPEeCCHii, CYMMBI ITEPBBIX N YJICHOB.

IIpeameTrHbIe pe3yabTaThI

[IpeameTHble pe3ylbTaThl OCBOEHUS MPOrpaMMbl y4eOHOIO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Yucsa 1 BBIYUCICHUSA

BoInonHsATh, coueras yCTHbIE M MHUCbMEHHBIE MPUEMBI, apUPMETUUYECKUE
JNEUCTBUA C PAMOHAJIBHBIMU YU CIIAMM.

HaxonuTh 3Hau€HUs YHUCIOBBIX BBIPAXXEHUN, MPUMEHATH Pa3HOOOpPa3HbIE
crocoObl U MPUEMBI BHIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUU, COAEpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonutb OT 0AHOM (HOPMBI 3alUCH YKCEN K APYyroi (mpeoOpa3oBbIBaTh



JNECATUYHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUUHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO AECATUYHYIO IPOOb).

CpaBHUBATH U YIOPSJOUYUBATH PAllMOHAJILHBIC YUCIIA.

OkpyrisITh yncia. BeIMOTHATS MPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUM,
OLICHKY 3HAYEHUU YUCIIOBBIX BBIPAKECHUM.

BoINomHATH NEUCTBUS CO CTEMIEHSIMU C HATYpaJIbHBIMU MOKA3aTEIISIMU.

[IpuMeHsT,  NpU3HAKK  JEJIUMOCTH, pa3JIOKEHHE Ha  MHOXHUTEIU
HATypaJIbHBIX YHUCEI.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ1aud, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPIUOHATBHOCTBIO BEJIWYUH, TMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4éTOM OrpaHWYEHHUM, CBA3aHHBIX CO CBOHMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKue BbIpasKeHHU s

Hcnonb3oBaTh anredOpandeckyl0 TEPMHUHOJIOTHUIO U CUMBOJUKY, MPUMEHSThH
e€ B IIpoliecce OCBOCHHs Y4eOHOro MaTepuaia.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAKEHUN TpPH 3aJaHHBIX 3HAYCHMSIX
NEepEeMEeHHBIX. BBIMOMHATE MpeoOpa3oBaHMs IENOT0 BBIPAKEHUS B MHOTOYJICH
IIPUBEICHUEM TI0JIO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTO4IEH, TPUMEHATh (POPMYIIbI KBapaTa CyMMBI U KBaJpaTa Pa3HOCTH.

Ocy1iecTBasATh Pa3jI0KEHUE MHOTOWICHOB HAa MHOXHUTEIUW C I[OMOUIBIO
BBIHECEHUS 32 CKOOKH 00IIIET0 MHOKUTEIS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHUS
dbopMyI COKparEHHOTO YMHOKECHHUS.

[IpumensTh peoOpa30BaHUsl MHOTOUWIEHOB JI PELICHUS pa3INUHbIX 33734
13 MaTEMAaTHUKHU, CMEKHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATYPAJIbHBIMU IOKA3aTEISIMM IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS 1 HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOW INEPEMEHHOW, NMPUMEHSS IpaBuUia

nepexoaa OT HICXOAHOI'O YPaBHCHHUA K PaBHOCHUJIBHOMY CMY.



[IpoBepsTh, IBIAETCS JIM YUCIO KOPHEM ypaBHEHHUS.

[IpumeHsaTh rpaduuecKre METObI IPU PELICHUY JIMHEWHBIX YPAaBHEHUN U X
CHCTEM.

[TonOupate TpuUMepsl Tap YHCEN, SIBISIOMIUXCS PpEHICHHEeM JHHEHHOTO
ypaBHEHUS C IByMS IEPEMEHHBIMHU.

CTpouTh B KOOPIAWHATHON MIIOCKOCTH Tpad UK TMHEHHOTO YPABHEHUS C IBYMSI
NepeMEHHBIMHU, TIOJB3YSICh TPAPUKOM, PUBOIUTH IPUMEPHI PEIICHUST YpPaBHEHUSI.

PemaTth CUCTEMBI IBYX TUHEHHBIX YPaBHEHUH C IBYMSI IIEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBnsTh W pemiaTh JMHEHHOE YypaBHEHHWE WU CHCTEMY JIMHEWHBIX
ypaBHEHUH 10 YCIOBHIO 3a/1a4H, MHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJla4M MOJTy9YCHHBIH Pe3yIIbTaT.

DyHKUUHA

N3006paxkaTh Ha KOOPAUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alUCHIBATh YUCIOBBIE TPOMEKYTKU Ha
anredpanvyecKkoM si3bIKe.

OtmedaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPJWHATaM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh C TIOMOIIBI0 (PYHKIUHA W3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, I1I€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIHLHOCTH, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[TorumaTte rpaduyeckuii crioco0 MpeCTaBICHUS M aHalu3a WH(OpMaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(YOPMALINIO U3 IPa(PUKOB pPeaTbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS MPOTrpaMMbl Y4€OHOTO Kypca K KOHILY
oOydenwus B 8 kiacce:

Yucaa v BBIYUCIEHUS

Hcnonp30oBaTh HAaYaJIbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIHHBIX

YKUCCII OJId CPAaBHCHMA, OKPYIJICHUA U BBI‘-IPICJIGHPIIZ, H306pa)I(aTB I[GﬁCTBHTCJ'H)HI)IG



4yCila TOYKAMU Ha KOOPAUMHATHOU IPSIMOM.

[IpuMensaTs TOHSATHE apU(PMETHUYECKOrO0 KBAJPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HUCIOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAXKEHUN, COJACPXKAIIUX KBaJApPaTHbIE KOPHHU, MCIOJb3Ys
CBOWCTBA KOPHEMN.

Ncnonwp3oBaTh 3amucu OONBIIMX M MAJIBIX YUCET C MOMOIIBIO JECITUYHBIX
npo0eii u creneHedt yucna 10.

AJiredpanyecKue BbIpasKeHHU s

[IpyuMeHAT, TOHATHE CTENEHM C 1EJbIM T0Ka3aTesieM, BBIIOJHSATH
npeoOpa3zoBaHus BEIPAKEHUN, COEPHKAIINX CTENEHU C LEJbIM MTOKa3aTeIeM.

BrITIOHATE TOXIECTBEHHBIE MPE0OPa30BaHUS PaAllMOHATIBHBIX BhIpaKCHUHN
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH U aJIreé0pandecKUMH APOOSIMH.

PackianpiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[TpumensTh TpeoOpa3zoBaHus BEIPAKEHUN ISl PEIICHUS pa3InYHBIX 3324 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemiate nMHEiHBIE, KBalpaTHbIE YPaBHEHUS W pPAllMOHAJIbHBIE YPAaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpOCTENUIINE UCCIIEOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyecKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
J1 ypaBHECHHUE WJIM CHUCTEMA YPABHEHUM PELICHUs, €CIM UMEET, TO CKOJBKO, U
npoyee).

[lepexoanTh OT cloBeCHOW (HOPMYTUPOBKU 3a7aud K €€ aiareOpanveckoit
MOJEJIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHUs WA CHUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M UX CUCTEMBI, J1aBaTh
rpaMyecKy0 WUIIOCTPAllMI0 MHOXECTBa pPEHICHUNM HEpPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUA



[lonumaTe ¥ UCHOJB30BaTh (DYHKIIMOHAJIBHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYEHMS), OMpEAeisaTh 3HaueHHE (PYHKIUMU MO 3HAYCHUIO
aprymeHTa, OlpeaeaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

CtpouTts rpaduKku dIeMeHTapHbIX QYHKIWN BUga: y = £ x,y=x2,y=x3
.y =x, y = |x|, onECBIBaTh CBOHCTBA YMCIOBOI DYHKIMH 110 e rpaduKy.

[IpenmeTHbIE pe3yabTaThl OCBOCHMS MPOTpaMMBbl yUeOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjia ¥ BBIYUCTCHUSA

CpaBHUBATH U YIOPSIOYMBATH PALIMOHATIBHBIE U UPPAI[MOHATIbHBIE YHCTIA.

BoimonHaTh  apudMeTndyeckue JAEUCTBHS C PpalMOHAIBHBIMU YHUCIAMHU,
coueTass YCTHbIE M TUCHbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHAIBHBIMUA YUCIIAMH.

HaxonuTe 3HayeHus cTeneHed ¢ IeNbIMU [0Ka3aTelssMU U KOpHEH,
BBIYHCIISIT 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJsiTh [I€MCTBUTEIBHBIE YHWCIA, BBINOJHATh TNPUKUAKY pe3ysbTaTa
BBIYHCIICHUH, OIIEHKY YUCJIOBBIX BBIPAKEHH.

YpaBHeHUs 1 HEPABEHCTBA

Pematy nuHENHbIE U KBaJApaTHbIE YPABHEHUS, YPABHEHUS, CBOMSIIMECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATBFHBIE YPaBHEHUS.

Pemate cuctembl IBYX JIMHEHHBIX YpPaBHEHHWI C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISCTCS JTUHEHHBIM.

Pemate TekcTOBBIE 3aJaud  anreOpanyeckuM CrocoOOM € TOMOILBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBOoaUTH MpoOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHCJIE C IPUMEHEHUEM IpapUUecKux MpeacTaBieHuil (ycTaHaBIUBATh, UMEET
JU YpaBHEHUE WM CUCTEMA YPABHEHUH pELIEHUs, €CJIU HMEET, TO CKOJBbKO, U
npoyee).

PemaTte nuHelHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)xaThb
pElIeHrEe HEPAaBEHCTB Ha YMCIOBOM MPSAMOM, 3aIUCHIBATh PEIIEHUE C MOMOILIBIO

CHMBOJIOB.



Pemath  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOU MPSIMOM, 3aMUCHIBaTh PEIICHUE C TTIOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPAaBEHCTBA MIPU PEIICHUU Pa3IMYHBIX 3a7a4.

DyHKUUHA

Pacno3naBath (yHKIMM W3ydeHHBIX BHUAOB. [loka3piBaTh CXeMaTUYECKU
pacroioKeHHE Ha KOOPJIMHATHOM TIIOCKOCTH rpaduKoB QYHKIUH BUIA: Y = £X, Y
=hx+b y=fx,y=ax2+bx+c, y=x3,y=1x,y=|x| B3aBucumocts ot
3Ha4YeHUHN KOA()PUIIMEHTOB, ONMKUCHIBATH CBOUCTBA () yYHKITUH.

Crtpoutb U M300paXkaTh CXEMATHUYECKH IpapUKU KBaJApPATUUHBIX (PYHKIUH,
OMHCHIBATh CBOMCTBA KBAAPATUUYHBIX (DYHKITUHN 11O UX Tpadukram.

Pacno3naBaTh kBajpaTHyHyIO (QYHKIUIO IO (GOpMYyJie, MPUBOIUTH TPUMEPHI
KBaJIPaTUYHBIX (YHKIIUN U3 peallbHON KU3HU, (DU3UKH, TEOMETPHHU.

YmncsioBbIEe MOCTEA0BATEIbHOCTH M MPOrPecCuu

PacriozHaBath apudmeTHUECKyr0 M TE€OMETPHYECKYI0 MPOrpeccud Ipu
pa3HbIX croco0ax 3aJaHusl.

BbINONHATE  BBIYMCIIEHUS C  HCMOJb30BaHMEM (OpPMYJ N-ro YieHa
apupMEeTHIECCKON U TEOMETPUUCCKON POrPEeCCrid, CYMMBI TIEPBHIX N WICHOB.

N300paxkaTh YI€HBI MOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJAMHATHON
IJIOCKOCTH.

Pemiate 3a7aum, CBSI3aHHBIE C YHUCIOBBIMU IOCIEAOBATEIBHOCTSIMH, B TOM
qHClie 3a/1a4d U3 PeaJbHOM KU3HU (C MCIOJIb30BAHUEM KaIbKYJIsATOPa, ITU(POBBIX
TEXHOJIOTHUH).

[IpeameTHble pe3ylbTaThl OCBOEHUS MPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyudenus B 10 ki1acce:

Yucsa 1 BBIYUCICHUSA

HaxonuTh 3Hau€HUs YHUCIOBBIX BBIPAXXEHUN, MPUMEHATH Pa3HOOOpPA3HbIE
crocoObl  BBIUMCICHUSI  3HAYEHUM  JIPOOHBIX  BBIPAXKEHUM,  COAEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

Boinonusate apudmeTnuyeckue JEHUCTBHS C PalMOHAIBHBIMU YHCIIAMH,



codeTrasl YCTHbIE U TIUCbMEHHBbIE TMPUEMBI, BBHINOJHITh BBIUMCICHUS C
UppaIMOHAIBHBIMU YUCJIAMU.

HaxonuTh 3HaueHus creneHed ¢ IEAbIMH, APOOHBIMU MOKa3aTelsIMU U
KOpHEM, BHIYUCIISATh 3HAUCHUS YUCIOBBIX BBIPAKCHUI.

AJireOpanyecKue BbIpasKeHHU s

BhINOTHATH TOXIECTBEHHBIE MPEOOpPa30BaHMS PaAllMOHATIBHBIX BhIPAKCHUHN
Ha OCHOBE TMPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH U aJIreé0pandecKUMu APOOsSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUWICH HA MHOKHUTEIH.

[TpumensTh mpeoOpa3oBaHus BEIpAKEHUN SISl PEIICHUS Pa3IUYHBIX 3a]1a4 U3
MaTeMaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiaty nuHelHbIE U KBaJApaTHBIC YpaBHEHUS, YPAaBHEHUS, CBOJSIIHECS K
HUM, JIpOOHO-paIMOHAIbHBIC YPABHEHUS.

Pemiate cuctemMbl ABYX JMHEHWHBIX YpaBHEHUW C JBYMSI NMEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHECHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS TUHECHHBIM.

Pemate TekcTOBBIE 3amaud  aareOpandyecKuM CIIOCOOOM C  TOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI IByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

Pemate nuHelHBIC HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh
pellIleHNE HEPABEHCTB HAa YHMCJIOBOW MPSIMOM, 3aMHUChIBATh PEHICHUE C MOMOIIbIO
CHMBOJIOB.

Pemiate cucTeMbl  JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOYAIOIIUE KBaJpaTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMMCHIBATH PEIICHHUE C TIOMOIIBI0O CUMBOJIOB.

DOyHKUUMA

[TornMaThs ¥ UCIIONB30BaTh (PYHKIIMOHAJIBHBIC TMOHATHS U SI3BIK (TCPMUHBI,
CHMBOJIMYECKHE OOO03HAUCHUS), OMPEACsATh 3HAuCHHE (YHKIHUHM MO 3HAYCHHIO
apryMeHTa, ONpeeisaTh CBOMCTBA (YHKIMH 110 e€ Tpaduky.

PacnoznaBath GhyHKIIUM W3y4eHHBIX BUIOB. CTpOUTH rpap KM M TOKa3bIBaTh
CXEMaTHYECKH PACTOJIOKCHUE HAa KOOPAWHATHOM IUIOCKOCTH TpaduKOB (PyHKIUI

Bpma:y=/ax,y=kx+b,y=/cx,y:ax2+bx+C,y=X3,y:\/x1y:|x|B



3aBUCUMOCTH OT 3HaY€HUHN KOA(P(HUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIUM.

Crpoutb U M300paXkaTh CXEMATHYECKH IpaUKHU KBaJAPATUUHBIX (PYHKLUH,
OMKCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

PacnioznaBaTh u3ydeHHble GQyHKUIUU 110 (HOpMyTIam.

YuciaoBble MOCJIE10BATEIbHOCTH H IPOrPECCUHU

PacniozHaBaTh apuMeTHUECKyI0 M TE€OMETPUYECKYIO0 NPOrpeccud Ipu
pa3HbIX cioco0ax 3a1aHusl.

BbINONHATE  BBIYMCIIEHHUS C  HCMOJb30BaHMEM (OpPMYJ Nn-ro 4YieHa

apu(PpMETHIECKON U FreOMETPUUYECKON POrPECCHi, CYMMBbI MEPBHIX N YJICHOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue KosnnuectBo OcHoBHoOe coep:kaHue OcHoBHbBIEe BU/bI 1eSITeIbHOCTH 00yYaI0IMXCS

paszaesa (TeMbl) Kypca 4acoB

Uncna u BeUUCIEHUS. | 25 [lonsitne  pamumonansHOro  uymcina. | CucremMaTH3UpoBaTh U 00OOramarh 3HaHUA 00 OOBIKHOBEHHBIX U

PannonaneHbIe ynca Apudmernueckue JNENUCTBUS C | mecaTUYHBIX Jpo0Osix. CpaBHHMBaTh M YHNOPSAAOYMBATH ApPOOH,
panuoHaabHbIMU uncinaMyu. CpaBHEHUE, | TpeoOpa3oBbIBas MpPH HEOOXOAWMOCTH JECATUYHBIE ApoOU B
yIOpsA0YMBaHUE palMoHaNbHbIX | OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B JIECATUYHbBIC, B YaCTHOCTU B
gucen. CreneHb C  HaTypaJbHBIM | OECKOHEUHYIO JECATUYHYIO ApoOb. IIpumMeHsaTs pazHooOpa3HbIe
nokaszareneM. PelieHMe  OCHOBHBIX | CHOCOOBI W MPUEMBI  BBIYMCIEHUS 3HAYEHHM  ApOOHBIX
3ajady  Ha ApoOW, TMPOLEHThl U3 | BBIpaXKEHUM, CoJepKaluX OObIKHOBEHHBIE U JECATUYHbIE IPOOH:
pealbHOM  MPaKTHKH. [Tpu3Haku | 3aMEeHATb  NpU  HEOOXOJUMOCTH  JIECATUYHYIO  JIpoOb
JeTUMOCTH, pasnoKeHus Ha | OOBIKHOBEHHON M OOBIKHOBEHHYIO JI€CSITUYHOM, NPUBOJIUTH
MHOKUTENM  HaTypajdbHBIX  4YHCEN. | BhIpakeHHe K (opme, Hambosiee yqOOHOW sl BBIYMCIICHHH,

Peanbubie 3aBucumoctu. Ilpsamas u
oOpaTHas MpOMOPIMOHATBHOCTH

npeoOpa3oBbIBaTh JPOOHBIE BBIPAKEHHS] HA YMHOXKEHUE U
JIeJIEHUE IeCATUYHBIX ApoOel K NEHCTBUSAM C LIETbIMH YHCIaMHU.
[IpuBoauTH uHKCIOBbIE W OyKBEHHBIE TPUMEPHI CTENEHU C
HATypaJlbHbIM TOKa3aTelieM, OObBSICHSISI 3HAUYEeHUSI OCHOBAHUS
CTENEeHH U TOKa3aTessl CTENEeHH, HAXOAUTh 3HAUYEHHUs CTeleHen
BUJa a n (a — m000e palHoHAIbHOE YMCIIO, N — HATypalbHOE
yncio). [ToHumMaTh cMbICH 3amucy OOJBIIMX YHUCET C MOMOIIBIO
JNECATUYHBIX ApoOeil m cremeHei uucia 10, mpuMEHSATh UX B
pealbHbIX CUTyauusx. [IpuMeHsATh, MpHU3HAKU JETUMOCTH,
pa3JI0KEeHUs Ha MHOXKUTEIH HAaTypaibHBIX yrcel. Pemars 3aqaun
HAa YacTH, NPOICHTHI, MPOIMOPIUHU, HA HAXO0XKAECHUE IPOOHU
(Ipo1ieHTa) OT BEIMYUHBI U BEIIMYUHBI 10 €€ ApoOu (IIPOLEHTY),
npobu (mpolieHTa), KOTOPBI COCTaBIsET OJHA BEIUYHMHA OT
npyroii. IlpuBoguTh, pa3buparh, OLIEHWBATH pPa3IUYHBIC
pellleHus, 3aMiCH pelleHni TeKCTOBBIX 3a/1ad. Pacro3HaBath u
OOBSCHSATS, OMHPAasCh Ha oTnpeaeneHus, psIMO
MPOTMOPIHOHAIIEHEIE u obpaTHO MIPOTMOPIIMOHATIEHBIE
3aBUCUMOCTH MEXJY BEITMYMHAMU; MPUBOAUTH MPUMEPHI ITHX




HaumenoBanue KosnunuectBo OcHoBHoOe coep:kaHue OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00yYaIOIMXCS
pa3jaesa (TeMbl) Kypca 4acoB
3aBUCUMOCTEH M3 pealbHOI0 MHpa, M3 JPYrHMX Y4eOHBIX
npeaMeToB. Pemarh NpakTUKO-OPUEHTUPOBAaHHBIE 337aud Ha
JIpoOH, IPOLEHTHI, MPSAMYIO U 00paTHYIO MPONOPLHUOHAIBHOCTH,
PONOPUUN
Anrebpanyeckue 27 bykBennblie BoipakeHus. [lepemennsle. | OBnaneTs anreOpanyeckodl TEPMHUHOJIOTHEH U  CHMBOJIMKOM,
BBIPAYKEHUS JlonmycTuMble 3HA4Y€HHs NEPEMEHHBIX. | IPUMEHATh €€ B Ipollecce OCBOCHMsI y4eOHOro marepuala.
DOopMyIIBL. Haxomuts 3HaueHHss OyKBEHHBIX BBIPAXKEHMM IpPH 3aJaHHBIX
[IpeoGpaszoBanue OYKBEHHBIX | 3HAUEHUAX OYKB; BBINOJHATh BBIUMCICHUA IO (QopMyIaMm.
BBIPDOKEHUH, packpbiTue CKOOOK U | BhIMOMHATH mpeoOpa3oBaHUs 1I€JIOT0 BBIPAKEHHUS B MHOTOWIEH
MIpUBECHNE MOTOOHBIX CIaraeMbIX. IPUBEJCHUEM TMOJOOHBIX CIAraeMbIX, PAaCKpbITHEM CKOOOK.
CpoiicTBa CTeneHU C HaTypajbHbIM | BRIMOMHAT yMHOXEHHE OJHOWIEHa Ha MHOTOWIeH U
nokasaresaeM. MHOTOUJICHBI. MHOTOYJIEHa Ha MHOTOWIEH, MPUMEHATh (GOopMyJbl KBajapaTa
CnoxeHre, BBIUATAHUE, YMHOXEHHME | CYMMBl M KBajapara pasHOCTH. OCYyIIECTBIATh Pa3JIOKECHUE
MHOTOYJICHOB. @®opMyinbl | MHOTOYJIEHOB Ha MHOXMTENIM IyTEM BBIHECEHHMs 3a CKOOKH
COKPAIEHHOTO YMHOKEHHUS. o0IIero  MHOXUTENS, TNpPUMEHEHHs  (QOpMyJbl  pa3HOCTH
Paznoxenue MHOTOYJICHOB Ha | KBaApaToB, (OpMyJ COKpaIEHHOro yMHOKeHus. IIpumeHsTH
MHOKHTEIH npeoOpa3oBaHue MHOTOYICHOB AJIS PEIICHUs PA3IUYHBIX 33734
U3 MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU NPAKTUKH.
3HAKOMMTHCS C UCTOPUEN pa3BUTHs MaTEMaTUKU
YpaBHeHust 20 VYpaBHeHue, npaBuja npeoOpa3oBaHus | Pemarh IMHEHHOE ypaBHEHUE C OJHOM MEPEMEHHOM, MPUMEHSIS

1 HCPAaBCHCTBA

YPaBHEHUH, PaBHOCHIIBHOCTB
ypaBHeHUH. JIuHENWHOE ypaBHEHHE C
OJTHOU TIEPEMEHHOM, pelieHue

JMHEWHBIX ypaBHEHUN. Pelienne 3anau
C IOMOLIBK ypaBHeHHMH. JIuHeliHOe
YpPaBHEHHUE C JBYMS IIEPEMEHHBIMU U
ero rpaduk. Cucrema IBYX JMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

IpaBWIa MEPexo/ia OT UCXOJAHOTO YPaBHEHUSI K PaBHOCUILHOMY
emy Ooiee mpoctoro Bujaa. [IpoBepsTs, ABiSeTCS 1 KOHKPETHOE
qyucno KopHeM ypaBHeHus. [logOuparh mpumepbl map 4ucen,
ABIIAIONINXCS pPEUICHHEM JIMHEHHOTO0 YpaBHEHHS C ABYMs
nepeMeHHbIMU. CTpOUTh B KOOPIMHATHOM IJIOCKOCTH Tpaduk
JUHENHOIO YpaBHEHHsS C JBYMsI IIE€PEMEHHBIMH; IIOJIB3YSCh
rpadukom, MPUBOAUTH IPUMEPHI pelieHus ypaBHeHUs. HaxouTh
pelIeHHe CHUCTEMbl [BYX JIMHEHHBIX YpaBHEHHH C JAByMs
nepeMeHHbIMU. COCTaBIIATh M pellaTh YPABHEHHUE WM CUCTEMY
YPaBHEHHII 10 YCIOBHMIO 3aJadd, HWHTEPIPETHUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 331a4y MOJYYEHHBIN pe3ybTaT




HaumenoBanue KosnunuectBo OcHoBHoOe coep:kaHue OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00yYaIOIMXCS
pa3jaesa (TeMbl) Kypca 4acoB
Koopaunats! u| 24 Koopnunata Touku Ha  npsmoi. | M3o0paxaTh Ha KOOPJMHATHON IpsAMOM TOYKH,
rpaduku. OyHKuuu UucnoBele NPOMEXYTKH. PaccTosiHue | COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATAM, Jy4d, OTPE3KH,
MEXy IBYMsI TOUYKaMU KOOPAMHATHOW | UHTEpBaJbl; 3alMChbIBaTh HMX Ha alreOpanyeckoM S3bIKE.
npsimoil.  IlpsimoyronbHas  cuctema | OTMedaTh B KOOPAWHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM
KOOpJIMHAT Ha IUIOCKOCTH. [Ipumepsl | koopAauHaTaM; CTPOUTH T'pa@UKH HECIOXKHBIX 3aBUCUMOCTEH,
rpadukoB, 3aJaHHBIX (QopMyiamH. | 3aJaHHBIX (OpMylTaMH, B TOM YHCJIE€ C MOMOIIbIO LHUPPOBBIX
Urenue rpaduxos peasibHBIX | TabopaToOpHil. [IpumensTs, H3y4aTh [IPEUMYILECTBA,
3aBucumoctedl. [loHaTtne (QyHKIUU. | UHTEPIPETUPOBATh TIpa@UuecKuil Crnocod MNpeAcTaBlIeHUs U
I'paduk pynxuu. CoiicTBa GyHKIMI. | aHANIKM3a pa3HOOOpa3HOW *kU3HEHHOW HHpopmanuu. OcBauBaTh
Jluneitnass  ¢ynkuus. Iloctpoenue | monarue byHKIMH, OBJIa/IEBaTh GyHKIMOHATBHON
rpaduka nuHerHo ¢yHkuuu. I'paduk | TepMunonorueid. PacnosnaBats nuHeiHyto ¢pyHkuio y = kx + b,
byHKIMHA y =| X | ONMChIBaTh €€ CBOIICTBAa B 3aBUCHUMOCTH OT 3HA4Y€HUM
koddurmentoB k u b. Ctpouth rpaduku JIUHEHHONU (YHKIINH,
byukiuun y =| x |. Hcnoap3oBarts nudpoBbIE pecypehl s
MOCTPOCHUs TpadukoB (PYHKIMH M M3YYCHHS WX CBOCTB.
[IpuBOANTE TIPUMEPHI JMHEUHBIX 3aBUCHUMOCTEH B pEAbHBIX
npoleccax u siBIEHUsAX
IToBTOpEHUE u|b [loBTOpEHHE OCHOBHBIX MOHATHH U | BeiOMpaTh, NIpPUMEHATH OLIEHUBATh CHOCOOBI CPAaBHEHMsS YMCEl,
00o01eHune METOJIOB Kypca 7 Kiacca, 0000IleHHE | BBIYUCICHUH,  IpeoOpa3oBaHUil  BBIpaKEHUH,  pelIeHus
3HaHUHI ypaBHeHMH. OcCyLIeCTBIATH CAaMOKOHTPOJIb  BBIIOJIHIEMBIX
JEUCTBUA W CaMOIIPOBEPKY  pe3ysibTaTa  BBIYMCICHU,
npeoOpa3oBaHuii, nocrpoeHuid. Pemath 3amaum U3 peanbHOU
KU3HU, IPUMEHATh MaTEeMaTUUECKUE 3HAHUS /TS peLIeHUs 3a1a4
U3 JApYrux npeaMeToB. PemaTh TEKCTOBbIE 3a/laud, CPAaBHUBATH,
BBIOMPATH CIIOCOOBI pelIeHus 3a/1a41
OBILEE 102
KOJIMYECTBO
YACOB

110 ITPOTPAMME




8 KUIIACC

HaumenoBanue KosnunuectBo OcHoBHoOe coep:kaHue OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00yYaIOIMXCS
pa3jaesa (TeMbl) Kypca 4acoB
Uucna u BerumcieHus. | 15 KBampatueli  kopeHb W3 uyucia. | PopMyJIHpoBaTh OINPEAECICHUE KBAJAPATHOTO KOPHA M3 YHCIA,
KBagpartusie kopHu [TonsiTne 00 MppalMOHAIBHOM YHCIE. | apU(PMETUYECKOTO KBAaApaTHOro KopHs. lIpuMeHsATH omepaiuio
JecsaTuynbie NpUOIMKEHUS | U3BJICUEHUsT KBAaJAPAaTHOTO KOpPHS M3 4YHUCHA, HCIOJIb3yd MpH
MppalMoHaIbHBIX qucesl. | HeOOXOIUMOCTH KalbKyIsTOop. OLEHUBaTh KBaJpaTHbIE KOPHU
HeiictBurenbHpie yucina. CpaBHEHHE | HENBIMA YHUCIAMH U JECATUYHBIMH JipoOsimu. CpaBHHBATh U
JNEMUCTBUTENBHBIX YHUCEN. YpaBHEHHUE | YIOPSIOUYMBATh palMOHAIBHBIE M HUppalMOHAIbHBIE 4YHCIIA,
BUZa X 2 = a. CgoiicTBa | 3aIMCaHHBIE C MOMOIIBIO KBaJpaTHbIX KopHeH. MccimemoBarh
aprudMETHYECKUX KBAJPATHBIX KOPHEH. | ypaBHEHUE X 2 = a, HAXOJIUTh TOYHBIC W MPUOIIKEHHBIC KOPHU
[IpeoGpaszoBanue yuCNoBbIX | Ipu a > 0. MccnenoBaTts CBOMCTBA KBAIPaTHBIX KOPHEH, MPOBOS
BBIPAKEHUH, COJepkKAIIUX KBAJIPATHBIE | YMCIOBbIE SKCIEPUMEHTHl C HCIOJIB30BAHUEM KaJIbKYISITOpa
KOpHHU (kommproTepa).  Jloka3piBaTh  CBOMCTBA  apU(METHUECKHX
KBaJIpaTHBIX KOpHEH; NPUMEHATh HUX I MpeoOpa3oBaHUs
BBIp@XCHUH.  BBIMOMHATE  TpeoOpa3oBaHUs  BBIPAKCHHH,
coepKalux KBaJpaTHble KOpHU. BbIpaxkaTb mnepeMeHHbIE U3
reoOMeTpHUecKuX U pusndeckux Gopmyi. BeunciasTh 3HaUeHUS
BBIP)XXEHU, COAEPKALUX KBAJApPAaTHbIE KOPHH, HUCIOJIb3Yys MpU
HEOOXOUMOCTH KalbKyasATOp. VMcnonap30BaTh B XOJA€ pelIeHUs
3a7a4  JJEeMEHTapHble  MPEJICTABICHUS,  CBS3aHHBIE  C
npUOMKEHHBIMM ~ 3HAQUYEHUSMU  BEIUYMH. 3HAKOMUTHCA C
HCTOPHUEN pa3BUTUS MAaTEMATUKHU
Uucna W BbIUKCICHHUS. | / Crenenb ¢ wHenbiM  nokazareneM. | PopMynMpoBaTh ONPENEICHUE CTEIIEHU C LEJIBIM M0Ka3aTeIeM.

Creneunb C
IOKa3aTeyieM

OCJIbIM

CrangaptHas 3anuch yucia. Pa3mepsl
00BEKTOB OKpyKaromero mupa (ot

AJIEMEHTAPHBIX 4aCTHI] b1 (0]
KOCMHYECKHUX 00BEKTOB),
JUTUTETHHOCTD MIPOIIECCOB B
OKpYyKarolem MHpE. CaoiicTBa

CTCIICHHU C LCJIBIM ITIOKa3aTcJICM

Hpe,I[CTaBJ'IHTB 3alMCh OOJIBIINX M MajbIX YHCET B CTaHAApTHOM
BHUAC. CpaBHI/IBaTB qyucjia MW BCIWYHMHBI, 3allMCaAHHBIC C
nucroyib3zoBanuem crernenn 10. Mcmoib30Barhk 3alKch 4YHCE]l B
CTAaHAApTHOM BHAC [MJId BbIPAKCHUA Pa3MCPOB 06’BeKTOB,
JJIUTCIIBHOCTHU IIpOLIeCCOB B OKpYyKaromem MUpE.
CDOpMy.TII/IpOBaTL, 3alMChIBaTh B CHMBOJIHYECKOM (bopMe u
HWIUTIOCTPUPOBATE NpUMEpaMU CBOMCTBA CTENEHH C IEJIBIM
IIOKa3aTCJICM. HpI/IMeHHTL CBOICTBa CTCIICHU JJIsL
HpCO6p8.30BaHI/IH BLIpa)KeHPIfI, COACPKAIMUX CTCIICHU C IICJIBIM
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pa3jaesa (TeMbl) Kypca 4acoB
nokasareseM. BbIIoMHATE AeWCTBUS € YKMCIaMu, 3alIICAHHBIMU B
CTaHJApTHOM BHJe (YMHOXXEHHUE, JEJCHHE, BO3BEICHHUE B
CTEIEHB)
Anrebpanveckue ) KBagparuseiii TpéxwieHn. Pasnoxenue | Pacno3HaBars KBaJPAaTHBIA  TPEXWIEH, YCTaHaBJIUBATh
BBIPAKEHUSL. KBa/IpaTHOTO TpéXusieHa Ha | BOBMOXHOCTB €T0 pa3jIoKeHHsl Ha MHOKHUTEIH. PackianpiBaTh Ha
KBanpatablii TpéxduieH MHOKHTEITH MHOXUTEIM KBAJAPATHBIM TPEXWIEH C HEOTPHUIATEIHHBIM
JTUCKPUMHUHAHTOM
AnreOpandeckue 15 AnrebOpandeckas apoOb. [Jomyctumblie | 3anuceiBaTh anreOpanyeckue BhIpaxkeHus. Haxoauth obmacTh
BBIPKEHUSI. 3HAUEHUS TICPEMEHHBIX, BXOJSIINX B | OTIPENCIICHUS  PAIMOHAIBHOTO  BBIPAXCHHs.  BBITIOJNHATH
Anrebpanyeckas 1po0b anredpanveckue BBIPQKEHUS. | YHCIOBBIE MOJICTAHOBKM M BBIYHMCIATH 3HAYEHHE JAPOOH, B TOM
OcHOBHOE CBOICTBO anredpandeckoil | unciae ¢ MOMOIIbI0 KajubKynsrtopa. dopmynupoBaTb OCHOBHOE
poowu. Coxkparienue npoOel. | CBOMCTBO anreOpandeckod ApoOM © TMPUMEHSATH €ro s
CrnoxeHue, BBIYMTAaHUE, YMHOXKCHHE U | TPe0oOpa3oBaHUs npobeii. BrinonssaTh JIEUCTBUS c
neneHne  anreOpamdeckux — apoOei. | anreOpanyeckumu  apoOsimu.  [IpumensTr  mpeoOpa3oBaHUs
[IpeobpazoBanme BBIPKEHUH, | BRIPAKCHUN U1l penieHusl 3anad. BeipaxkaTb NepeMEHHBbIE W3
coJiepKanux anredpandeckue apoou dbopmyn  (PpuU3HUECKHX, TEOMETPHUYECKHUX,  OIHUCHIBAIOIINX
OBITOBBIC CUTYAIINH)
YpaBHeHus u |15 Ksanpatnoe ypaBHenue. Hemonnoe | Pacno3HaBaTh KBaJpaTHble ypaBHEHHA. 3amuchbiBaTh (HopMyny
HEPaBEHCTBA. KBajgpatHoe ypaBHeHue. Dopmyna | KopHel  KBaJpaTHOTO  ypaBHEHUS; pellaTh  KBaJpaTHbIC
KBanpatusie KOpHEM  KBaJIpaTHOTO  YpaBHEHMs. | ypaBHEHHs] — IMOJIHbIE U HemnoiHble. [IpoBoauth mpocteiimine
ypaBHEHUS Teopema Buera. Pemenue ypaBHeHUM, | HCCIEIOBAHUSL KBaJpaTHBIX ypaBHEHUW. Pemare ypaBHEHUS,
CBOJSILIUXCS K KBaJIpaTHBIM. | CBOJAIIMECS K KBaJpaTHBIM, C TMOMOINbIO MpeoOpa3oBaHUl U
[Ipocreiiire  apoOHOpalMOHANBHBIE | 3aMEHON TepeMeHHoW. HabmiomaTeh M aHamM3upoBaTh CBS3b

YpaBHCHHUA. Pemenue TeKCTOBBIX 3aaa4
C IOMOIIIBIO KBAAPATHBIX ypaBHCHI/Iﬁ

MEXAy KOPHSAMH U KOA(pUIIMEHTaMH KBaJIPAaTHOTO YpaBHEHUS.
®opmynupoBath TeopeMy Bueta, a Takxke oOpaTHyIO - TeOpemy,
MPUMEHATH 3TH TEOPEMBI JUIsl pELIeHHs 3a/1a4. PemaTh TeKCTOBbIE
3aJauu aaredpanyeckuM crocoOOM: MEepexoUTh OT CIOBECHOU
GOpMyTUPOBKH YCIOBHUS 3a/laddl K anreOpanmyeckodl MoAenu
NyTéM  COCTAaBJICHHMsS ypaBHEHHUs; peumaTbh COCTaBJICHHOE
YpaBHEHUE; WHTEPHPETUPOBATh pE3YyNbTaT. 3HAKOMHUTBCS C
HCTOpUEH pa3BUTHS anreOpbl
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pa3jaesa (TeMbl) Kypca 4acoB

YpaBHeHUs u |13 JIuneiinoe  ypaBHeHHMe ¢  1aByMs | Pacno3HaBarh JIMHEWHBIE ypaBHEHMS C JBYMS IIEPEMEHHBIMU.

HepaBeHCcTBa. CUCTEMBbI NepeMEeHHBIMH, ero rpaduk, npumepsl | CTpouTs TpapuKH JMHEHHBIX YpaBHEHHH, B TOM YHCIE

ypaBHEHUH pelIeHus] ypaBHEHHUH B LENbIX YHCIAX. | HCTIONB3YsT IU(POBBIE pecypchl. Pasnmuars mapansiensHble |
Pemenne cucreM [ByX JMHEMHBIX | IEpeCEKaroLIUEcs MpsIMbIE 10 UX YpaBHEHUSIM. PemaTs cucteMbl
ypaBHEHUN C JABYMsI TEPEMEHHBIMHU. | IByX JIMHEWHBIX ypaBHEHUHW C JIByMS TI€PEMEHHBIMHU
[Tpumepsr peleHus CUCTEM | ITOJCTAaHOBKOM M CJIOKEHHEM. Pemars nmpocreimme CucTeMsbl, B
HEJIMHENHBIX YpaBHEHUHM C JBYMs | KOTOPbIX OJHO W3 YPAaBHEHUW HE SABILIETCS JIMHEWHBIM.
MepEeMEHHBIMHU. I'padmueckas | [IpuBoauTh rpaduyecKyro HHTEPIPETALIMIO PEIICHUs] YPaBHEHUS
WHTEpIpeTalysl YpaBHEHHUS C JBYMS | C JBYMS I[E€PEMEHHBIMH M CHUCTEM YpaBHEHHH C JByMs
MEPEeMEHHBIMH U CHUCTEM JIMHEHHBIX | IEpeMeHHbIMH. PemaTh TEKCTOBBIE 3ajaud anredpandeckum
ypaBHEHUN € JBYMS MEPEMEHHBIMH. | CIOCOOOM
Pemienue TeKCTOBBIX 3a/1a4 € TOMOILBIO
CHUCTEM ypaBHEHUU

YpaBHeHust u| 12 YucnoBble HEPABEHCTBA U UX CBOMCTBA. | DOpMyIHpOBaTh CBOMCTBA YUCIIOBBIX HEpPABEHCTB,

HEpPaBEHCTBA. HepaBeHncTBo ¢ 0AHON TEPEMEHHOW. | MIUTIOCTPUPOBATh MX HA KOOPAMHATHOW MPSAMOM, JOKA3bIBATH

HepaBencrtpa JluneliHble HEpaBEHCTBA C OJHOM | anreOpanmyeckd. I[IpuMeHSTH CBOWCTBAa HEPABEHCTB B XOJE
nepeMeHHON U ux pemeHre. CucreMsl | pemieHuss 3adad. Pemars JMHENHbIE HEPAaBEHCTBA C OJHOM
JUHEHHBIX  HEPaBeHCTB C  OJHOM | IepeMeHHOM, n300paxarh pelleHue HEepaBEeHCTBA HA YHCIOBOU
NEepeMEHHON U UX  peleHue. | npsMoil. Pemars cucteMbl JIMHEHHBIX HEPABEHCTB, N300paxaTh
N300paxkeHue pemieHUs JMHEWHOTO | PELIEHUE CHCTEMbl HEPABEHCTB Ha YUCIIOBOM MPSAMOi
HEPaBEHCTBA U UX CUCTEM Ha YHMCIIOBOI
MPSIMOU

Oynkuuu. OcHOBHBIE | 5 [Tonstue GbyHKIHH. Ob6nactp | Mcnonb3oBaTh QyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

MOHATHUSA OTIpe/IeNIeHUs] U MHOKECTBO 3Ha4YeHHi | BeuucisaTh 3HadeHus: (YHKUMN, 3alaHHBIX (opmynaMu (Ipu

¢byukiun. CriocoObl 3a1anus QYHKITHA.
I'padpux pynxuuu. CBoiicTBa GyHKIUY,
uX oToOpakeHue Ha rpaduke

HEOOXO/IMMOCTH  UCHOJb30BaTh  KaJbKYJIATOP); COCTaBJIATh
Tabauubl 3HaueHud ¢yHkuuu. CTpouTh MO TOUYKaM TIpaduKu
¢ynkiuil. OnucbiBaTh CBOMCTBa (YHKIIMM Ha OCHOBE €&
rpau4eckoro IIPEJICTaBICHMUS. Hcnonb3oBars
(GYHKIIMOHAJIBHYIO TEPMHUHOJIOTHIO U CUMBOJIMKY. MccnenoBathb
npuMepbl T'padUKOB, OTPAXKAIOIIUX pealbHble MpPOIECCHl U
aBieHus. IlpuBoauTh nNpHUMEpBl MPOLECCOB M SBJIECHUH C
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3alaHHBIMM  cBoMcTBaMu. lcmnosnbp3oBaTh  KOMIIBIOTEpPHBIE
IPOTPaMMBI [T TOCTPOSHHS TpadrKOB QYHKIUN M U3YdEHUS HX
CBONCTB
Oynakmun.  Yucnosslie | 9 Urenne wu mnoctpoeHue rpadukoB | Haxoquts ¢ momomibio rpaduka GpyHKIUU 3HAUEHHE OJTHOM U3
GyHKIIMI (GyHKIMH. IIpumepsr rpadyKoB | paccMaTpUBAaEMbIX BEJIMYUH 10 3HAYEHUIO ApYroil. B Hecln0KHbIX
(GyHKIMM, OTpaKaloUIMX peajbHbIE | Cliydasx  BbIpakaTb  (GOpPMYJIOW  3aBUCHMOCTb  MEXAY
npoueccel. MDyHKIMHM, ONMMCHIBAIOUINE | BeIuurHaMu. ONMUCHIBaTh XapaKTep U3MEHEHMsI OTHOM BEJIMYUHBI
MPSIMYIO u o0paTHYIO | B 3aBUCHMOCTH OT H3MeHeHHus apyroil. Pacmo3naBaTh BHIBI
MIPOMOPLIMOHANBHBIE 3aBUCUMOCTH, UX | M3ydaeMbIX (QyHKuuid. Iloka3piBaTh cXeMaTHYECKH MOJIOKEHUE
rpaduku. I'paduk ¢pyHkuuu y = X 2 . | Ha KOOPAWHATHOM MJIOCKOCTH rpa@UKOB PYHKUMN BUJA: Yy =X 2,
Oynxkmmn y=x2,y=x3,y=Vx,y= |y =x 3, y = Vx, y = |x |. Hcrons30Bars (yHKIHOHATHHO-
| x |; rpaduueckoe peneHne ypaBHeHU# | rpadUuecKre MPEICTABICHUS ISl PEUICHUS W HUCCIICIOBaHUS
U CUCTEM YpaBHEHUH ypaBHEHUH W cucteM ypaBHeHUH. I[Ipumensats uudpossie
PECYPCHI I TOCTPOCHUsI rpadUKOB (HYHKITHI
[ToBTOpEeHUE u|b6 [ToBTOpEHNE OCHOBHBIX TOHATHN U | BeiOupaTh, MpUMEHSTh, OIICHUBATH CIIOCOOBI CPAaBHEHUS YHCEI,
000061IeHNE METOJIOB KypcoB 7 ® 8 KIAcCOB, | BRIUUCICHUN,  MpeoOpa3oBaHMM  BBIPAKCHHN,  pEUICHUS
0000111eHIe 3HAHH ypaBHeHUH. OCyIIECTBIATH CAaMOKOHTPOJb  BBIIOJIHSIEMBIX
JEUCTBMA W CaMOIIPOBEPKY  pe3yibTara  BBIYMCICHUH,
npeoOpa3oBaHMii, MOCTPOCHMU. Pemate 3amaum U3 pearbHOU
JKW3HU, IPUMEHATh MATEMATUYECKUE 3HAHUS JUIsl pELICHUS 3a1a4
U3 Ipyrux NnpeamMeToB. PemaTe TEKCTOBBIE 337a4d, CPAaBHUBATD,
BBIOMpATh CIOCOOBI PEIICHUS 3aa41
OBILEE 102
KOJIMYECTBO
YACOB

110 ITPOTPAMME
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OcHoOBHbBIE BH/IbI AeSITEJIbHOCTH oﬁyqamumxm

Yuciaa ¥ BBEIYUCIECHUS.
JlelicTBUTENbHBIC YMCTIA

9

Pammmonansaere qucna,
HppalMOHAIIBHBIE YUCJIA, KOHEYHBIE U
OCCKOHEYHBIE  JECATUYHBIE  JpOOH.
MHOKeCTBO JEHCTBUTENbHBIX YHCEN,
JICCTBUTEIIHLHBIC qHcia KakK
OCCKOHEYHBIE  JECATHYHBIE  JpOOu.
BzanmHO 0JHO3HAYHOE COOTBETCTBHE
MEXIY MHOXECTBOM JEHCTBUTEIBHBIX
qucen Hu MHO>KECTBOM TOYEK
KoopauHaTHOW mpsmoil. CpaBHeHHe
JIEUCTBUTEIIbHBIX YHCell,
apudMeTHIECKHE NEHCTBUS c
JIEUCTBUTEIIbHBIMU YHCIIAMH.
[TpubmmkEéHHOE 3HAYECHHWE BEITUYHHBI,
TOYHOCTh TIpHOIMKeHus. OKpyrieHue
YHCE. [Tpuxuaka u OLICHKA
pe3yJIbTaTOB BHIYMCICHUIA

Pa3zBuBaTe mpenacraBieHuMs O 4yMCax: OT  MHOXECTBA
HaTypaJbHBIX YHMCEJ O MHOYKECTBA JICHCTBUTEIBHBIX YHUCEI.
O3HakoMUTBCS c BO3MOKHOCTBIO IIPEICTABIICHUS
JEHCTBUTEIILHOTO YHCJIa KaK OECKOHEUHOU NEeCATUYHOU Ipoow,
OPUMEHSTh JECATUYHBbIE NPUOIIKEHUS palUOHAIbHBIX U
UppalMoOHaNbHBIX 4Kcen. M300paxarh AeHCTBUTENbHBIE YHCIIA
TOYKaMH KOOPAMHATHOM NpsAMOW. 3amuchiBaTh, CPABHUBATH M
YHOPSAI0OYMBATh JACHCTBUTEIbHBIE YUCIA. BBINONHATH, coueTas
YCTHBIE U MUChbMEHHbIE MPUEMBI, apumMeTndyecKre NecTBUs ¢
palMOHAIBHBIMM YHUCJIAMH; HAaXOJWTh 3HAYEHUS CTENEHEH C
LEeNbIMU  TIOKAa3aTCIIIMA W KOPHEW; BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BbIpakeHUN. [10JydnTh npeacTaBieHne 0 3HaYNMOCTH
JNEHCTBUTEIBHBIX YUCEI B  IPAKTUYECKOM  JEATEIBHOCTH
YeJIOBEKa. AHAIM3MpPOBaTh W J€NaTh BBIBOABI O TOYHOCTH
NpUOIMKEHNs JIeHCTBUTENIBHOTO YHWCIAa MPH PEIICHUH 3ajad.
OKpyryiATh OCHCTBUTEIBHBIE YHUCIIA, BBIIOJHATE IPUKUIKY
pe3yiapTaTa  BBIYHACICHMM, OLEHKY 3HAQUYEHHH  YHCIIOBBIX
BBIPAKEHUI. 3HAKOMUTBCSI C UCTOPUEHN Pa3BUTHs MAaTEMAaTHKU

YpaBHeHust u
HEpaBEHCTBA.
VYpaBHeHusa ¢
MEPEMEHHON

OHOH

14

Jluneitnoe  ypaBHeHue.  Pemienue
YPaBHEHUH, CBOJAIIUXCS K JTMHEWHBIM.
KBanpatHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJIALIUXCS K
KBaJIPATHBIM. bukBanpaTHsle
YPaBHEHUS. IIpumeper  pemieHus
YpPaBHEHUN TpETbe U  4YETBEPTOHN
cTeneHen pa3IoKEeHUuEM Ha
MHOKHUTEIIH. Pemenue
JIPpOOHOPAIIOHAIBHBIX YpaBHEHUM.
Pewrenne TEKCTOBBIX 3a1a4
ayireOpanyeckuM METOJIOM

OCBaI/IBaTB, 3allIOMHUHATh U IPUMCHATD rpa(bnqecxne MCTOIKI ITPU
pPELICHUN ypaBHeHPIfI, HCPABCHCTB U HUX CHUCTCM. Pacrnio3naBath
OeJIbIC 1 )IpO6HLIe YPaBHCHUA. PemraTes nmuHeliHBIE 1 KBaJPaTHLIC
YpaBHCHH, YPABHCHUA, CBOIAIIUCCA K HHUM, HpOCTGfIH.IH@
,I[pO6HOpaI_II/IOHaJ'IBHLIC YPaBHCHUA. HpezmaraTb BO3MO>KHBIC
CIIOCOOBI peicHus TCKCTOBLIX 3a14a4, O6CY)KI[8.TB HX WU pCIIATh
TCKCTOBBIC 3aJladyul Pa3HbBIMH crocobamMu. 3HAKOMHTBCS C
I/ICTOpI/Ieﬁ Pa3BUTHUA MATCMATHKHN
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YpaBHeHUs ulla VYpaBHeHue ¢ 1ByMs nepeMeHHbIMH M | OcBauBaTh M MPUMEHATh NPUEMBI PEIICHUS CHCTEMBI JBYX
HepaBeHCcTBa. CUCTEMBbI ero rpaduk. Cucrema IByX JMHEHHBIX | TMHEWHBIX YPAaBHEHHUU C TBYMS MEPEMEHHBIMHU U CHCTEMBI JIBYX
ypaBHEHUH YpaBHEHUH C ABYMS IEPEMEHHBIMU U €€ | ypaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SABJISETCS JIMHEHHBIM.
pemienue. Pemenue cuctem AByx | Mcnosb3oBath (yHKIIMOHANBHO-TpaUuecKue NpeCTaBICHUS
YpaBHEHUH, OJHO M3  KOTOPBIX | JAJIi pEIIeHHWs U HCCIEIOBAHHUS YpPAaBHEHUH U  CHCTEM.
JUHENHOoe, a Ipyroe — BTOPOH CTENEHU. | AHATIM3UPOBAaTh TEKCThl 3ajad, peliath HUX airedpandeckum
I'padmueckas uHTEpIpETALIUS CUCTEMBI | CIOCOOOM: MEPEXOAUTH OT CIOBECHOHN (HOPMYIUPOBKU YCIOBUS
ypaBHEHUN C JBYMs MEPEMEHHBIMU. | 33[a4d K alredpandyeckoi MOJeNnu MyTEM COCTAaBICHHUS! CUCTEMBI
Pemrenne TEKCTOBBIX 3a/1a4y | ypaBHEHNW; pEIIaTh COCTABJICHHYK) CHCTEMY YpPaBHEHMWII;
anredpandeckim crnocooom UHTEPIPETUPOBATh pPE3yAbTaT. 3HAKOMUTHCA C HCTOpUEH
pa3BUTHS MaTEMaTUKU
YpaBHeHUs u| 16 HucnoBsle HEPABEHCTBA U UX CBOMCTBA. | UunTaTs, 3aIMChIBATh, IIOHUMATh, HMHTEPIIPETUPOBATH
HEpaBEHCTBA. JIuHeliHblE HEpaBEHCTBA C OJHOM | HEPABEHCTBA; HCIMOJIb30BaTh CHMBOJUKY M TEPMHUHOJIOTHIO.
HepaBencrtpa nepeMeHHor U ux pemeHue. Cucremsl | BeimomHATh mpeoOpa3oBaHUs HEPaBEHCTB, HCIOIb30BATh IS
JUHEHWHBIX HEPaBEHCTB C  OJHOM | MpeoOpa3oBaHUs CBOMCTBA YHMCIOBBIX HEpABEHCTB. Pacmo3HaBaTh
MepEeMEHHO N u ux pelIeHME. | TMHEWHbIE M KBaJpaTHbIE HEpPaBEHCTBA. Pemiarb JUHEHBbIE
KBagpatHble HepaBeHCTBA W HX | HEPABEHCTBA, CHUCTEMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI
peuieHue. I'pacdmyeckas | HepaBeHCTB, BKIIIOYAIONINX KBAJpaTHOE HEPABEHCTBO, U pellaTh
UHTEpIIpEeTalisl HEPaBEHCTB U CUCTEM | MX; OOCYXJaTh MOJydeHHbIe peuieHus. M300paxarh perieHue
HEPaBEHCTB C JIByMs [IEPEMEHHBIMU HEpPaBEHCTBA M CHCTEMbl HEPAaBEHCTB Ha YMCIOBOH MPSIMOI,
3alMChIBaTh pELIEHUWE C TMOMOULIBI0 CHUMBOJOB. Pemars
KBaJIpaTHbIE HEpaBEHCTBA, UCIIONb3Ys rpaduueckue
npeacrasienus. OcBauBaTh W NPUMEHATh HEPABEHCTBA IMPHU
pelIeHNuH pa3iuWyHbIX 3aJad4, B TOM YHUCJIE IIPAKTUKO-
OPUEHTHUPOBAHHBIX
OyHKIUU 16 KBangpatnunas ¢ynkuus, e€ rpaduk u | Pacno3naBate BHIBI HM3ydaeMbIX (QYHKIUI; HIUTIOCTPUPOBAThH

cBoiictBa. Ilapaboma, KOOpAMHATHI
BEPILIMHBI NMapaboibl, OCb CUMMETPHU
napabounsl. I'padpuku Qynxumii: y = kx,
y=kx+b y=kx,y=x2,y=x3,y
=\x, y=|x]|

CXEMaTU4YeCKH, OOBSICHATh PACIOJOXKEHHE Ha KOOPAWHATHOMN
ockocTu rpagukoB pyHkumii Bujga: y =kx, y=kx +b, y=k x
,y=x2,y=x3,y=1x,y=|x|B 3aBHCHMOCTH OT 3HAUCHHIT
K03 ULIMEHTOB; oOmUChIBaTh UX CcBoicTBa. Pacno3HaBath
KBaJpaTHuHyl0 ¢yHkumo no dopmyne. IIpuBoauTh npumeps




HaumeHoBaHue
pa3jaesa (TeMbl) Kypca

KoaunuecTtBoO
YyacoB

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxm

KBaJPAaTHYHBIX 3aBUCHMOCTEH W3 pPEaTbHON XU3HH, (PU3HKH,
reoMeTpud. BpiaBiATh U 0000mare ocoOeHHOCTH Trpaduka
KBaJpaTHYHON QyHKIMH y = ax2 + bx + c. CTpouTh u n300paxxath
CXeMaTU4ecKu TIpaduku KBaJpaTUYHBIX (YHKUUH, 3aJaHHBIX
dopmynamu Bumay =ax2 ,y=ax2 +q,y=a(x+p)2,y=ax2 +
bx + c. AHanu3upoBaTh M NPUMEHSATH CBONCTBA H3Y4YEHHBIX
GyHKUMH JUI1 MX TOCTPOEHHS, B TOM YHCIE C MOMOUIbIO
1IU(POBBIX PECYPCOB

YucrnoBble
MOCJIEI0OBATEIbHOCTHU

15

YUCTIOBOU
MOCJIEI0BATEILHOCTH. 3amanue
MOCJIEIOBATEIbHOCTH  PEKYPPEHTHOMN
dbopmynoit u dopMmynol n-ro UIeHa.
Apudmernueckas U TeoMeTpUUECKas
nporpeccud. DopMynasl N-ro 4ieHa
apuMETUUECKOH M TEOMETPUUECKOM
MPOrpeccuii, CyMMBbI IIEPBBIX N YJICHOB.
N3o06paxenue YJICHOB
apuMETUYECKOH M TEOMETPUUYCCKOMN
nporpeccuit TOYKaMH Ha
KOOPJAMHATHOMW TJIOCKOCTU. JIMHEHHbIN
U OKCIOHEHIMANBHBIA pocT. CloXKHbIE
HPOLEHTHI

Tlongatue

OcBauBaTh W TPUMEHATH WHJIEKCHBIE O0O3HAYECHUS, CTPOUTH
peUeBBIC BBICKA3bIBAHUSI C WCIIOJIb30BAaHHEM TEPMHUHOJIOTHH,
CBSI3aHHOW C TIOHSTHEM IOCIIENOBATEIBHOCTH. AHAIM3UPOBATH
GopMyITy n-TO YiieHa IMOCIIEA0BaTEIIFHOCTH WIIN PEKYPPEHTHYIO
(bopMyily ¥ BBIYMCIIATH WIEHBI OCIEI0BATEIbHOCTEN, 3aJaHHBIX
9TUMHU  (opMynamu. YCTaHaBIMBaTb 3aKOHOMEPHOCTb B
IOCTPOEHUH TOCIIEI0BATENIbHOCTH, €CIM BBINMCAHbl IE€PBbIE
HECKOJIbKO €€ wieHOB. Pacro3HaBaTh apu(METHUECKYIO W
reOMETPUYECKYIO MIPOrPECCUM IPHU pa3HbIX CrocoOax 3amaHusl.
Pemate 3amaun ¢ wucnonb3oBaHueM (opMya n-ro  4jeHa
apu(METUYECKOW ¥ T'EeOMETPHYECKOM MPOTPECCH, CYMMBI
HEPBbIX N wWIEHOB. M300paxkaTe wieHbl MOCIENOBATEIBHOCTH
TOYKaMU Ha KOOpDAMHATHOM IUIOCKOCTH. PaccmaTpuBaTh
OpUMEpbl NPOLIECCOB M SIBIEHUM M3 pealbHOM IKU3HW,
WITIOCTPUPYIOLIUE U3MEHEHHE B apu(METUYECKON MPOrPECCHH,
B F€OMETPUYECKOI Iporpeccuu; n300pakaTb COOTBETCTBYIOLINE
3aBUCUMOCTH rpaduyecku. Pemate 3amauM, CBSI3aHHBIE C
YUCIOBBIMHM HOCJIEIOBATEIbHOCTAMH, B TOM YHCJIE 3aJaud W3
peasbHON KU3HU C HCHOJIb30BAHUEM IU(PPOBBIX TEXHOJIOTUH
(9eKTPOHHBIX TabdMI, TpadHUUEecKoro KaJlbKyasTopa W T.IL.).
Pemiate 3a1aun Ha CIOXHBIE MPOLEHTHI, B TOM YHUCIIE 3aJauu U3
peaqbHOM TMPaKTUKU (C  MCHOJb30BAaHHEM  KaJbKYIATOpPA).
3HaKOMUTHCS C HCTOPUEH pa3BUTHsI MAaTEMATUKU




HaumenoBanue KosmmuectBo OcHOBHOe coJepKaHue OcHOBHbIE BH/bI 1eSITEILHOCTH 00YYaIOLIUXCS
pa3jaesa (TeMbl) Kypca 4acoB
IToBTOpEHNME, 18 Uucna u  BblUMCIeHHUS  (3amuch, | OnepupoBaTh  HNOHSTUSMM:  MHOXKECTBO,  IOJMHOYKECTBO,
00o0menue, CpaBHEHHE, NeWCTBUS C | omepauuy HaJg MHOXECTBAMH; HCIIOJIB30BaTh rpaduieckoe
cucreMarmu3sanus I[GﬁCTBI/ITGJH)HI)IMI/I qucjiaMu, 4UcCiioBad | IpCACTaBJICHUC MHOXECTB JJI OIIMCaHH A PCAJIbHBIX ITPOLUECCOB U
3HaHUHI npsiMasi;  IPOLEHTbI,  OTHOILUEHUS, | BJICHU, NPU PELICHUH 33134 U3 JPYTUX YUEOHBIX MPEIMETOB.
IIPOTIOPIIUY; OKpyIJieHUEe, | AKTyaqu3upoBaTh TEPMHUHOJIOTMIO U OCHOBHBIE JIEHCTBUS,
npuONMKeHHe,  OIEHKa;  pelIeHHE | CBSI3aHHBIE C YHWCIAMH: HATypallbHOE 4YHCIO, MPOCTOE W
TEKCTOBBIX 3aJa4d apI/I(l)MeTI/I‘-ICCKI/IM COCTaBHOC 4YHrcJia, ACIUMOCTb HATypaJIbHBIX
croco6om)
Anrebpanyeckue BbIpakeHus | OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeseM,
(mpeobpazoBaHue anreOpanyeckux | apupmMeTHuecKuit KBaJIpaTHBIN KOPEHb, MHOTOYJIEH,

BBIPaKEHUH, TOMYCTUMbIE 3HAYCHUS)

anreOpanveckasi JpoOb, TOXIECTBO. BBIMONIHATE OCHOBHBIE
JIEUCTBUSI: BBITTOTHATE pacYEThI IO (hopmysam, MpeoOpa3oBhIBaTh
nenble, ApoOHOpallMOHAIbHBIE BBIPAKEHUS W BBIPAKEHUS C
KOpDHSIMH, pEalii30BbIBATh  pa3JIOKEHHWE MHOTOuYJeHa Ha
MHO>KHUTEJH, B TOM YHCII€ C UCTIOJIb30BaHUEM (DOPMYIT pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyYMMbl M Pa3HOCTH; HaXOJUTh
JOITYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JJIs1 IPOOHO-pallMOHATBHBIX
BBIp@XCHUH, KOpHEH. MojenupoBaTth C MOMOIIBIO (OpMYI
peaibHbIE MPOIIECCHI U SIBJICHUS

Oy (IOCTpOEHUE,  CBOMCTBa
W3YYCHHBIX (QYHKIUN; Tpadudeckoe
pellieHre ypaBHEHHUI 1 UX CHCTEM)

OmnepupoBaTh NOHATHAMH: (QYHKIHS, Tpapuk (GYHKIMH, HYIH
(GYHKIMH, TPOMEXYTKH  3HAKOIMOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHus, yObIBaHUs, HANOOJIbIIEE U HAMMEHBIIEE 3HAYCHUS
GyHKIMU. AHaATM3UPOBATh, CPABHUBATh, OOCYXKIATh CBOWCTBA
bynkuuii, ctpouth uX rpaguxu. OnepupoBaTh HNOHATUAMU:
npsiMasi IPONIOPIUOHANBHOCTh, 00paTHAsE MPOTIOPLUUOHATILHOCTS,
AvHeWHas QYHKOMsS, KBajApaTuyHas (QyHKuus, mnapabona,
runep6ona. Mcnonp3oBarh rpaguky Ui ONpeaeeHUsI CBOMCTB,
IPOIIECCOB M 3aBUCUMOCTEH, JUIS peIleHHs 3aJad M3 JIPYTUX
y4EOHBIX TPEIMETOB U peaJlbHOW >KM3HM; MOJETUpPOBATh C
MIOMOIIIBIO TPa(UKOB peabHbIe MPOILIECCH] U sIBICHUS. BripakaTh
¢dopMynaMu 3aBUCUMOCTH MEX/y BETMUYMHAMHU




HaumenoBanue KoaunuecTtBoO
pa3aeiia (TeMbl) Kypca YyacoB

OcHoBHOE€ CoacpKaHue

OcHoOBHBIE BH/IBI 1eSITeJIbHOCTH oﬁyqamumxca

OBILIEE 102
KOJIMYECTBO
YACOB
T10 TIPOTPAMME

10 KVIACC

HaunmeHnoBanue paznena (Tembl) Kypca

KomanuecTBO yacoB

Uucna 1 BEIYMCICHUS 10
AnreGpanyeckue BbIpaKeHUs 23
VYpaBHEeHUS U HEPABEHCTBA. 48
DYHKIUU 7

Yucnossle nocienoBaTeabHocTy. [Iporpeccun 14

Bcero:

102




PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPHUS» B
7-10 KITACCAX

MHNOSACHUTEJIBHASA 3AIINCKA.

I'eoMeTpust Kak OAMH W3 OCHOBHBIX PA3/I€JIOB IIKOJBbHOM MAaTEMAaTHKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPAETCS Ha  JIOTUYECKYIO,
N0KA3aTelIbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
o01ero oOpa3oBaHuUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJUTH
JI0OKA3aTeJIbHBIE PACCYXJAECHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyKJIeHUsI «OT MTPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dbopmMynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

BTopoil HEeHHOCTBIO W3yYEHHS] TEOMETPHUM SIBJISIETCS UCIIOJIB30BaHUE €€ KaK
MHCTPYMEHTA NPH PEIIEHUM KaK MATEeMaTUYECKHX, TaK M MPAKTUUYECKHUX 3aj]ad,
BCTPEUAIOIIMUXCA B pealbHOW Ku3HU. OOyyarlomuiicss JOJDKEH Hay4YUThCS
OTIPEJICIUTh T€OMETPUYECKYI0 (UTYpPY, OMUCATh CIIOBAaMU JaHHBIA YEpTEX WIH
PUCYHOK, HANTH TUIOMIAJb 3€MEJIbHOTO Y4acTKa, paCCYUTATh HEOOXOIUMYIO IITUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl Trapaka il aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTENbHAS JIMHUS B U3YYE€HUU T€OMETPUHU.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYYAIONIMIICS YYUTCS CTPOUTH
MaTeMaTU4eCKUe MOJENM  peajJbHbIX JKU3HEHHBIX CUTyallUid, MPOBOJUTH
BBIYUCJICHUS U OLIEHUBATh aJIEKBATHOCTD IMOJYUYEHHOT'O Pe3yJibTaTa.

Kpaiine BaxHO MOAYEPKUBATH CBSI3M TEOMETPUU C APYTUMHU YUCOHBIMH
MpeIMEeTaMH, MOTUBUPOBAThH MCIOIB30BATh OMPEACIICHUS TEOMETPUUECKUX UTYD
¥ TIOHSATHH, JTEMOHCTPUPOBATH MPUMEHEHUE TMOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKEe. OTH CBsi3u HauOosee SpKO BHAHBL B Temax «BekTopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Merong koopauHat» u «Teopema
[Mudaropar.

VYueOnplii Kypc «I'eoMeTpusi» BKJIIOYACT CIACAYIOIINE OCHOBHBIC Pa3feiibl



conepxkanusi: «['eomerpuueckue ¢Gurypel U UX CBOMcCTBa», «M3mepenue
F€OMETPUYECKUX  BEIMYUH», «JleKapTOBBI KOOpPAWMHATBI HAa  IJIOCKOCTH,
«Bexkrtopbl», «JIBuxkeHus miockoctny, «IIpeodpaszoBanus mogoous».

O61ee yucio yacoB — 272 yaca:

B 7 knacce — 68 yacoB (2 yaca B HEJEI0),

B 8 kimacce — 68 yacoB (2 yaca B HEJEIO),

B 9 Kitacce — 68 yacoB (2 yaca B HEACIIO).

B 10 knacce - 68 yacos (2 yaca B HEALIO).

10 xacc OTBOAUTCS HA MOBTOPEHUE HAMOOJIEE CIOXKHBIX JJISI O0yUYarOIIUXCs
BOIIPOCOB Kypca 1 Ha 0000IIEHNE U CUCTEMATU3AIMIO MaTepualia Mo MpeaMeTy o
OCHOBHBIM pa3JieiaMm.

COAEPKAHUE OBYUYEHMUSI.

7 KJIACC

HavanpHble noHsTusa reomerpun. Touka, npsimMas, OTpe30K, Jdyd. YToi. Bubl
yriaoB. BeprukanpHble W CcMeXHble yribl. buccektpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
[IpuMepbl CUMMETPUH B OKPYKAIOIIEM MHPE.

OCHOBHBIE TIOCTPOCHMSI C MOMOILIBIO IUPKYJIS U JIMHEHKH. TpeyrojabHUK.
BricoTra, Menuana, OucceKkTpuca, UX CBOMCTBA.

PaBHOOeApeHHBIT W  pPaBHOCTOPOHHUW  TpeyroibHWKU. HepaBeHCTBO
TpeyroipHrKa. CBONCTBA U MIPU3HAKKA PAaBHOOEIPEHHOTO TpeyroiabHuka. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKYU NapalIeIbHbIX NPAMBbIX. CyMMa yIiioB TPEYroJibHUKA.
Bremnue yribl TpeyroyibHUKA.

[IpssMoyronbHbId  TpeyronbHUK. CBONCTBO MeIUWaHbl NPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHOM K TUITOTEHY3€E. [[pM3HaKu paBeHCTBA MPSIMO YT OJIBHBIX
TPEYroJibHUKOB. [IpsIMOYTOJIBHBIN TPEYTOABHUK C YyriaoM B 30°.

HepaBeHcTBa B reomerpuu: HEPABEHCTBO TPEYroOJIbHUKA, HEPABEHCTBO O

JUTMHE JIOMaHOM, TeopemMa O OOoJbIIeM yrje W OONbIIeH CTOPOHE TPEYroJbHHUKA.



ITeprieHauKYJISAp U HAKJIIOHHAS.

I'eomerpruueckoe MecTo TOYEK. buccexkrpuca yrina ©  CEepeAUHHBIN
MIEPIIEHNKYJIAP K OTPE3KY KaK FeOMETpUUECKHE MecTa TOUEK. OKPYKHOCTb U KPYT,
XOpJla U JUaMeTp, UX CBOWCTBA. B3auMHOE pacIionokeHue OKpyKHOCTU U IIPSIMOM.
KacarenpHas u cexyiasi K OKpy>KHOCTH.

OKpyXHOCTb, BIIMCaHHAas B Yroyl. BrucaHHas W omnMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KIIACC

Yetbipéxyronpauku. [TapamenorpamMm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Clly4yau TapajuiesiorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBONCTBA W MPHU3IHAKHU.
[IpssMoyTOJIbHAS Tpanenus.

Meron ynBoenuss meauansbl. LleHTpaneHas cummetrpus. Teopema Daneca u
TEOpeMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuKa.

[TogoOue TpeyroabHuKOB, Kod(pdunmeHT mnomodusa. [IpuzHaku momoous
TPEeYroJbHUKOB. [IpruMeHenne nogo0us npu peleHuy MpakTHYeCKuX 3a1ad.

CroiicTBa Mmomaaeii reomeTpudeckux Guryp. DopMynsl s 1UIoNIagn
TpPEeYroJibHUKa, TapajuienorpamMma, pomba u Tpaneuud. OTHOIICHHE IUIONIAeH
oT00HBIX PuUryp.

Brruncnenue miomanend TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIE€TYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembr Iludaropa npu pemenun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yria MNpSIMOYTOJIbHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpPUrOHOMETpHUECKHE (YHKIHH
yriioB B 30°, 45° u 60°.

BrnmcanHble U UEHTpAJIbHBIE YIJIbI, YIOJd MEXKJYy KacaTeIbHOW U XOPAOM.
Yrnel  Mexay XOpAamMM M CeKylIMMH. DBnucaHHble W ONKMCaHHBIE

YeThIPEXYTONbHUKH. B3anMHOE pacnosoxeHne [ByX OKpyxkHoctel. Kacanue



okpyxHocTei. O0lue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, xkocuHyc, TaHreic ymimoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKAECCTBO. DOPMYIIbI IPUBEICHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TEOpeEMa CHUHYCOB.
Pemienne npakTuuecknx 3aja4d ¢ UCMOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeobpazoBanue nmogo6us. [logodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O MNpPOU3BEACHUU OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbHOM.

Bektop, mimHa (MOmyidb)  BEKTOpa, COHANpPABJICHHBIE  BEKTOPHI,
MPOTUBOIIOJ0XKHO HAMPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HaJ BeKTopamu. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatsl BekTopa. CKalsIpHOE TPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTU. Y PABHEHHUS MPSMOU U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYrOJIBHUKHU. JlmuHA OKpyxkHOCTH. ['pamycHas wu
paguaHHas Mepa yIja, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHUE CUMMETpUU GUryp (dIeMeHTapHbIE
npeacrasienus). [lapannensueiii nepenoc. [ToBopor.

10 KJIACC

VYron. Bunsl yriioB. BeptukaibHble U cMeXHBIE yTIbl. buccektpuca yria.

Tpeyronbuuku. HepaBeHcTBo TpeyronpHuka. CBOHCTBA M MNpPHU3HAKHU
paBHOOEIPEHHOTO TpeyroiabHUKA. [I[pu3HaKu paBeHCTBA TPEYTOJIBHHUKOB.

CBolicTBa ¥ PU3HAKY MMAPAIUICITIBHBIX MPSIMbIX.

[IpsamoyronbeHblii  TpeyronapHuK. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX

TPEYTrOJIbHUKOB.



[TogoOue TpeyroabHukoB, kodpdunueHT nomodusa. [lpuzHaku nomoOus
TpeyroJibHUKOB. IIpuMeHeHne nogo0us npu peleHny NPaKTUYECKUX 3a/1a4.

YeThIpEXYTrONbHUKH.

CpolicTBa miomaaeid reomerpudyeckux ¢uryp. dopmynsl ans Iomwagu
TpPEeYrojibHUKa, MapajuiesiorpaMma, pomba u Tpaneuud. OTHOIIEHHE IUIouaaeu
MoJ00HBIX GUryp.

Brucannble M LIEHTpaibHBIE YIJIbl, YTroJ MEXKIY KacaTeIbHOM U XOpAOH.
Vel  Mexay — XopAamMu U CeKylIMMH. BnucaHHble M ONUCaHHBIE
YeThIPpEXYTOJIbHUKHN. B3anMmHOe pacnonokeHue JBYyX OKpyxHocTei. JlnuHa
OKPYXHOCTH U ILJIOIIAIb KpyTa.

Bextop. Koopaunatel BekTopa. CkansipHOE NPOU3BEACHHE BEKTOPOB,
NpUMEHEHHE JIJIs1 HAXO0XACHUS JJIMH U YTJIOB.

Cunyc, xkocuHyc, TaHreic ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYIIBI TPUBEACHUS.

Pemiennie TpeyronpHukoB. TeopeMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Penrenrie npakTHYeckux 3a7ad C UCIOJIb30BAHUEM TEOPEMbBI KOCHHYCOB U TEOPEMBI
CHUHYCOB.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (Guryp (dJIeMeHTapHbIe
npeacrasienus). [lapamiensHeiii neperoc. IToBopor.

IIpexMeTHBIE pe3yabTaThI

IIpenmeTHBIE pe3yabTaThl OCBOCHMS MPOrpaMMBbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kiaacce:

Pacno3HaBaTh U3ydeHHbIE TE€OMETPUUYECKUE (UTYPBI, OMNPEACNATh HUX
B3aMMHOE pacIoJOXKEHHE, H300pakaTb TI'€OMETpUYECKUE (PUTYphl, BBIMOIHATH
YEepTEXkU 10 YCIOBHIO 3a1a4u. VI3MEpSITh IMHEWHBIE U YIJIOBBIE BEJIMYHUHBI. PemaTs
3a/1a4u Ha BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B
peanbHON >KM3HHU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Pa3nmnuare pa3smepsl 3THX
O0OBEKTOB IO MOPSAKY BETUYHUHBI.

CTpOI/ITB YCPTCIKH K TCOMCTPUICCKUM 3aJla4aM.



Ilonp30BaTeCs NPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HCIIOIb30BaTh
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUU 3a/1a4.

IIpoBOAUTE JTOTMYECKUE PACCYKIECHUS C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonb30BaTbCs NPU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEIUaHBbI, IPOBEAEHHON K THIIOTEHY3€ IIPAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELIEHUU FEOMETPUUECKUX 3a/1a4.

Onpenensite MapamieabHOCTh MPSMBIX C TOMOIIBIO YTII0B, KOTOpble 00pa3zyeT
¢ HUMH cekymas. OnpeaensaTe NapajyieNbHOCTh NPSIMBIX C MOMOIIBI PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3aaun Ha KieTyaToi Oymare.

[IpoBOaUTH BBIUMCICHUS M HAXOJUTh YHMCIOBbIE W OYKBEHHBbIE 3HAYCHUS
YIJ0B B FEOMETPUYECKHX 33]1a4axX C UCII0JIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU MEPECEUCHUH [BYX
NapaJuIeIIbHBIX IPAMBIX CEKyIIeH. Pemars NpakTU4ecKue 3a1adyd Ha HaXOXKIACHUE
YIJI0B.

Biagerp NHOHATHEM TI€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTpUCY yIila U CEPEIUHHBIN NEPIEHIUKYIP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIupoBaTh ONPENEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JHameTrpa
OKPY’KHOCTH, I0JIb30BAaThCSI UX CBOMCTBAMM. Y METh IIPUMEHATH 3T CBOWCTBA MPH
peleHnu 3aaa4.

Biagerp nOHATHEM ONMCAaHHOM OKOJIO TPEYrOJIBHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ wueHTp. [lonb3oBarbest akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, M O TOM, 4YTO CEpPEINHHBIC
IIEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOU TOUKE.

Bramers moHATHEM KacaTEIbHOM K OKPYKHOCTH, ITOJIB30BATHCSA TEOPEMOU O
MIEPIIEHANKYJIIPHOCTH KacaTEIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHUs.

Ilonp30BaThCSA MPOCTENIINMH T€OMETPUIECKUMH HEPABEHCTBAMU, IIOHUMATh

ux HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.



IIpoBOANTE OCHOBHBIE T€OMETPUUECKHE TTOCTPOEHHUS C MTOMOIIBIO LIUPKYJIA U
JINHEWKMU.

[IpenmeTHBIE pe3yabTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BHUIBl YETBIPEXYTOJIBHUKOB, WX JJEMEHTHI,
IIOJI30BATHCS X CBOMCTBAMMU IIPU PEIIEHUU FEOMETPUUECKUX 3a4ad.

[IpyMeHsATh CBOMCTBAa TOUKM NEPECEUEHUS MEIHMaH TPEeYroJibHUKa (LIEHTpa
Macc) B pelIeHUM 3ajady. Bnajners mMoHATHEM cCpelHEl JIMHUM TPEeYrojibHUKa U
Tpaneuuu, IPUMEHSITh UX CBOMCTBA MPU PEILICHUH F'€OMETPUYECKHX 3a7ay.

ITonb3oBarecs Teopemon Pasleca U TEOPEMOM O IPOINOPLIUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX ISl pEHIEHUS TPaKTUUECKUX 3aAa4. [[puMeHsTh npu3Haku
no/Io0usl TPEYroJbHUKOB B pEUICHUM TeoMeTpuueckux 3anad. [lomb3oBaThes
teopeMoit [ludaropa s pemieHus reoMETpUYECKHX U MPAKTUYECKHX 3ajad.
CtpouTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a]ayaX, CaMOCTOSITEIbHO
JenaTh 4epTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp mNOHATHSMU CHHYca, KOCHHYyca M TaHI€HCAa OCTPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PELICHHS
NPaKTUYECKUX 3a]1ay.

Boeruncnars (pa3audyHbIMUA CIIOCOOAMM) TUIOMIAAL TPEYTOJIbHUKA U TUIOIIA N
MHOTOYTOJIbHBIX ~ (puryp  (monb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHsSTh OJTyYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1auax.

Bnagete NOHATHAMM BIMCAHHOIO M LEHTPAJIBHOIO YIJIA, HCIIOJIB30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJAaMu (CEKYIIHMH) U yIie MEXIY
KacaTeJIbHOW U XOPJIOW MPH PELUICHUN T'€OMETPUUECKHUX 3a/1a4.

BnageTe NMOHATHEM ONMCAHHOIO YETBIPEXYIOJBbHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPY PELICHNUHN 3a7a4.

[IpuMeHsTh MOTyYEeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJENH JUIS 3a7a4 PEAIbHOW KU3HU U NMPOBOAUTH COOTBETCTBYIOIINE BBIUACICHUS
C MPUMEHEHUEM MOJ00US U TPUTOHOMETPUHU (IMOJB3YACh, TA€ HEOOXOIUMO,

KaJIbKYJIATOPOM).



[IpenmeTHBIE pe3yabTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAaXOAUTh C UX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJILHOTO TPEYroNbHUKA («pEIIeHHE
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) TJTUHbI
Y YTJIbI 1J19 HETAOJIMYHBIX 3HAYEHUM.

[Tonb3oBaThest hopMyaaMu IPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMHU
BEJTMYMHAMH.

Hcnonb3oBaTh TEOPEMbI CUHYCOB U KOCUHYCOB ISl HAX0XKJIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TIPHU
pEIICHUH TeOMETPUUECKHX 3a/1ay.

Bnagets moHsTHSMEH  mpeoOpa3oBaHUA  MOJ00MS, COOTBETCTBEHHBIX
AJIeMEeHTOB MOA00HBIX Guryp. [loap30BaThCs cBOMCTBAMU MOA00US TPOU3BOJIBHBIX
¢buryp, yMeTh BEIYUCIIATH JJIMHBI U HAXOJUTD YIJIbl Y TOJOOHBIX duryp. [Ipumensts
CBOMCTBa mMOA00MSI B MPAKTUYECKUX 3ajladyaX. YMEThb MPUBOJUTH MPUMEPHI
NOJI0OHBIX (PUTYDP B OKPYXkKAIOIIEM MHUPE.

[Tonb3oBaThCS TEOpEMaMU O MMPOU3BENIEHUN OTPE3KOB XOP/I, O MPOU3BEICHUHU
OTPE3KOB CEKYIIUX, O KBajipaTe KacaTeabHOU. [lomb30BaThCsl BEKTOpaMU, TOHUMATh
UX TEeOMETPUYECKH U (U3UYECKUH CMBICT, NPUMEHSITh HX B PEHICHUU
TeOMETPUYECKUX M (Pu3ndeckux 3anad. [IpuMEHATH CKaISIpHOE NPOW3BEICHHE
BEKTOPOB JIJI1 HAXOXKACHUS JIJIUH U YIJIOB.

[lonb30BaThCs METONOM KOOPAWHAT HA IUJIOCKOCTH, NPUMEHSATH €ro B
pELIEHNH FeOMETPUYECKUX U MPAKTHYECKUX 3a/1au.

Brnanerp NMOHATHSAMU MPAaBUJIBHOTO MHOTIOYTOJIBHUKA, JJIUHBI OKPYXHOCTH,
JUIMHBI JyTW OKPY>KHOCTH W PaJIMAHHOW MEphI yriia, yMETh BBIUHUCIATH ILIOMIAAb
Kpyra u ero yacteid. [[puMeHsITh oJIydYeHHbIE YMEHHUS B TPAKTUUECKUX 3a/1auax.

Haxoauth ocu (WM UEHTPBI) CUMMETPUU (PUTYP, NPUMEHSTH IBUKECHHUS
IJIOCKOCTHU B MPOCTEUIIUX CIIyYasx.

HpI/IMeHHTB IIOJYYCHHBIC 3HAHMA HA IIPAKTHUKC — CTPOUTb MATCMATHYCCKHUC



MOJIENIN JIJIS 3a/1a4 peajbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C NPUMEHEHHEM NOJ00Us M TPUTOHOMETPUYECKUX (PYHKUUH (TOJB3YACh, TIIE
HE00X0IUMO, KaJIbKYJISITOPOM)

[IpenmeTHbIE pe3yabTaThl OCBOCHMS MPOTrpaMMBbl yUeOHOTO Kypca K KOHILY
oOyuenus B 10 kiaacce:

Pacrio3HaBaTh W3y4YeHHBIE T€OMETpUYECKHE (UTYPBI, OIPEAENATh UX
B3aMMHOE pAacIOJOKEeHUE, H300pakaTb TI'e€OMETpUYECKUue (GUTYphI, BBIOJIHATD
YEPTEXKHU 10 YCIOBHUIO 3a/1a4H.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA M MOJ00US TPEYTrOJIbHUKOB.

Onpenensite NapaiedbHOCTh MPSMBbIX.

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HX O3JEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMH IMPHU PEIICHUH FT€OMETPUUYECKUX 3a/1a4.

Boruucnars (pa3andyHbIMUA CIIOCO0AMHU) TUIONIAAb TPEYTOJIbHUKA U TUIOLIAAH
MHOTOYTOJIbHBIX (pUryp (TONIB3YSICh, I/1€ HEOOXOUMO, KATbKYJISATOPOM).

3HaTh TPUTOHOMETPUYECKHE (PYHKLUUU OCTPBIX YIJOB, HAaXOAUTh C HX
MIOMOIIIBIO PA3JIUYHbIE 3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tonp3oBaThcst popMynaMu NpUBEAEHHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJAECTBOM [UIsl HAaXOXKJCHHUS COOTHOLIEHUH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcnonap30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIsl HAXOKJCHUS pa3IUYHbIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY»), NPHUMEHITh HUX IpHU
pEelIeHNH TeoMeTpuYecKuX 3anad. Ilosb30oBaThCs METOAOM KOOpAMHAT Ha
IJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH N'€OMETPUUECKUX U IPAKTUYECKUX 3aa4.

BnageTes NOHATHAMM NMPAaBUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JTyTH OKPYXXHOCTH W PAJUaHHON MEpHl yIria, yMETh BBIYMCIATH IUIOLIAIb
Kpyra u ero yacteil. [IpuMeHATh noay4yeHHble YMEHHS B IPAKTUYECKUX 3aa4ax.

®opmyinpoBaTh onpeneneHus. IIpoBOoAUTE JIOTMYECKUE PACCYXKACHUS C

HCIIOJIB30BAHHUCM I'COMCTPHUYCCKHUX TCOPCM.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmeHoBanue KoimmuecTBo OcHoBHOE coepxaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
paszaesa (TeMbl) Kypca 4acoB
IIpocreitmme 14 [Ipocreimme reomerpuueckre | QOpMylIMpoBaTh  OCHOBHBIE TOHATHS UM OINPEACIICHHUS.
reOMETPUYECKHUE 00BbeKThl. MHOrOyroJibHUK, JioMaHas. | Pacio3HaBaTh U3ydyeHHbIE T€OMETPUUYECKUE (PUTYPBI, ONIPENENSTh
¢burypsl 1 UX CBOMCTBA. CMexHble M BEPTUKAJIbHBIE YIJIBL. | UX B3aMMHOE PACIOJIOKEHUE, BBINOJIHATh YEPTEXK MO YCIOBUIO
N3mepenue Pabora c¢ mpocteiumu ueprexxamu. | 3agadd. [IpoBoAWTH mMpocTelIIe MOCTPOCHHUS C MOMOUIBIO
reOMETPUUYECKUX W3mepenne NMHEMHBIX W YIVIOBBIX | HUPKYJSA M IMHEUKH. MI3MEpATh IMHENHBIC U YTIIOBBIE BETMYHNHBI
BEJTMYMH BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U | TEOMETPUUECKUX M MPAKTHUYECKUX OOBEKTOB. Ompenensirb «Ha
YTJIOB IJ1a3» pa3Mepbl peaiabHbIX 00bEKTOB, TPOBOAUTH IPYOYIO OLIEHKY
UX pa3mepoB. Pemrate 3aaun Ha BBIYMCIEHUE JIMH OTPE3KOB U
BEJIMYMH YIJIOB. Pemate 3agauu Ha B3aMMHOE PacCIOJIOKEHUE
reomeTpuueckux ¢uryp. I[IpoBoauTh Ki1accHpUKAMIO YIJIOB,
BBIYHCIIATh JIMHEHHBIE M YIJIOBBIE BEJIWYMHBI, INPOBOIUTH
HEOOXO/MMBIE J0Ka3aTelIbHbIE PACCYXJEHHs. 3HAKOMUTBCS C
VCTOPUEHN pPa3BUTHs F€OMETPHH
Tpeyronbauku 22 [lonsTE O paBHBIX TpEeyrojbHUKax W | Pacrmo3HaBaTh mapbl paBHBIX TPEYTrOJIBHUKOB Ha TOTOBBIX

NEPBUYHbIC MPEJCTABICHUS O PaBHBIX
¢urypax. Tpu mnpusHaka paBeHCTBA
TpeyrojabHUKoB. [Ipu3Haku paBeHCTBa

IPSIMOYTOJIBHBIX TPEYroJIbHUKOB.
CBOWCTBO MeJIMaHbl MPSMOYTOJIbHOTO
TPEyroJIbHUKA, MPOBEAEHHOMN K
runorenyse.  PaBHoOenpeHHBIE U
PaBHOCTOPOHHUE TPEYroJIbHUKH.
IIpusnaku U CBOMCTBA
paBHOOEIPEHHOTO TPEYroJIbHUKA.
HepasencrtBa B TE€OMETPUH.

[IpssMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°

yeprexax (C yKazaHMeM MpPHU3HAKOB). BBIBOOUTH ciencTBus

(paBEHCTB  COOTBETCTBYIOIIMX  3JEMEHTOB) W3  PaBEHCTB
TPEYTrOJIbHUKOB. DopMyapoBaTH onpeeNeHus:
OCTPOYTOJILHOTO, TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO, PaBHOCTOPOHHETO TPEYTrOJIbHUKOB;
OHMCCEKTPUCHI, BBICOTHI, MEIUAHbl TPEYrOJbHUKA; CEPEAMHHOTO
NEepIeHIuKyIsApa  OTpe3Ka;  MepuMeTpa  TPEYroJibHUKA.

@dopmynupoBaTh CBOMCTBa M MpPHU3HAKM PaBHOOEAPEHHOTO
TpeyrojapbHuka. CTpOUTh YEPTEKH, PEIIaTh 3a1a4l C MOMOILBIO
HaXOXKJCHUS paBHBIX TPEYroibHUKOB. IIpuMeHATH Npu3HAKU
paBeHCTBAa  TNPSAMOYIOJBHBIX  TPEYroJbHUKOB B  3ajavax.
Hcnonb3oBaTe HUGPOBBIE PECYPCHI I UCCIIEAOBAaHUS CBOUCTB
u3yyaeMbix (uryp. 3HAKOMUTBCS C HCTOpUEH pa3BUTHUSA
r€OMETPUH




HaumenoBanme KoanuectBo OcHoBHoOE coiep:xaHue OcHOBHBIE BU/IbI 1eTeIbHOCTH 00y4aromXxcsi
pa3jaesa (TeMbl) Kypca 4acoB
[Tapannensubie 14 [TapannensHbie npsiMbie, UX cBOMcTBA. | DopmMynupoBaTh TMOHATHE MaApPAUICIBHBIX MPSAMBIX, HAXOJUTh
MpsiMbIe, CyMMa YIJIOB Hakpecr nexarue, COOTBETCTBEHHBIE U | IPAKTHYECKUE  NpuMepsl.  M3yuaTte  cBoiicTBa  yrjos,
TPEYroJbHUKA OJIHOCTOPOHHHUE YIJIbI, OOpa30BaHHbIC | 0OPAa30BAaHHBIX IMPU TEPECEUCHUM MAPAUICITBHBIX IPSIMBIX
MpyU  TIEPECEUCHUM  TapalienbHBIX | cekymend. [IpoBoAUTH MOKa3aTeIbCTBAa MapPALICIBHOCTH ABYX
MIPSIMBIX CEeKYIIEH). [Ipu3Hak | IPSMBIX C TIOMOIIBIO YIJIOB, 00pa30BaHHBIX MPHU TMEPECCUCHUHN
MapajuieTIbHOCTH NPSIMBIX ~ Yepe3 | 3TUX TMPSAMBIX TpPeThed NpsMON. BerYucisITs cymmy yrioB
PaBEHCTBO PACCTOSIHUM OT TOUEK OJHOM | TPEYTOJbHUKA W MHOTOYroJIbHMKA. HaxomuTe dYHCIOBBIE U
npsiMoil 1o BTopod mpsiMoi. Cymma | OyKBeHHbIE 3HA4Y€HHsS YIJIOB B TIE€OMETPHUYECKHX 3aJadax C
YIJI0B TPEYroJibHUKA. BHENIHWE YTIbl | HCTIOJB30BAaHUEM TEOPEM O CyYMME VIJIOB TpPEyrojbHUKA |
TPEyroJIbHUKA MHOTOYTOJbHHUKA. 3HAKOMHUTBCA C  HCTOPHUEH  pPa3BUTHUSA
TeOMETPHUHI
OxpyxHOCTh W Kpyr. | 14 OKpyXHOCTh, XOpAa Hu auaMmerp ux | DopMynupoBaTh OMPENEICHUS: OKPYKHOCTH, XOP/bI, JUaMETpa
I'eomerpuueckue cBoiicTBa. KacaTenpHasi K OKpYKHOCTH. | M KacaTeJIbHOU K OKPY)KHOCTH. M3yyaTh UX CBOMCTBA, MPU3HAKH,
MTOCTPOEHUSA OKpyXHOCTb, BIIMCAaHHAass B yroja | CTpOUTh uepTexu. MccnepoBaTb, B TOM YHCIE HCHOJIB3YA
[Tonstue o I'MT, npumeHeHue B | HHUPPOBBIC PECYPCHI: OKPYXKHOCTh, BIIMCAHHYIO B YIroOJ;, IEHTP
3a7a4ax. buccekrpuca U cepeUMHHBIA | OKPY)KHOCTH, BIOUCAHHOW B YrOJI; PaBEHCTBO OTPE3KOB
NEPHEHANKYJAp KaK IeoMeTpuueckue | kacarenabHblX. Mcnosb3oBate Meton I'MT mns nokasarenbcTBa
MecTa Touek. OKpYy)KHOCTb, OIIMCAHHAS | TEOPEM O TIEpPECeUEeHUU OHCCEKTPUC YIJIIOB TPEYroJbHHKA U
OKOJIO TpeyrojpHuka. OKpYXKHOCTb, | CEpEAMHHBIX IEPIEHIUKYIIPOB K CTOPOHAM TPEYrOJIbHUKA C
BIIMCAHHAs B TpeyrojbHuK. | momonipto I'MT. OBianeBaTh TOHATHSMU BIMCAHHOW U
[IpocTeitmue 3aqa4n Ha MOCTPOEHUE OIIMCAaHHOM OKPYKHOCTEN TPEYroIbHUKA, HAXOUTh LIEHTPBI 3TUX
OKpYyXXHOCTEeH. PemaTh OCHOBHBIE 33/1a4M Ha MOCTPOCHUE: YIJIa,
PaBHOTO [JAaHHOMY; CEpPEAMHHOr0 NEPHEHAMUKYJSpa JIaHHOTO
OTpE3Ka; NPSIMOM, NPOXOIALIEH uepe3 JaHHYI0 TOUYKYy H
NEPIEeHIUKYIAPHOM HTaHHOW MpPsSMOM; OMCCEKTPUCHI JTAHHOTO
yIJ1a; TPEYrOJIbHUKOB 110 PA3JIMYHBIM 3JIEMEHTaM. 3HAKOMUTBCS C
HUCTOPHUEN pa3BUTHUS TEOMETPUU
[ToBTOpEHwUe, 4 [ToBTOpenue u oboOIIeHNEe OCHOBHBIX | Pemath 3agaun Ha TOBTOPEHHE, MILTFOCTPUPYIOIINE CBA3H MEXKIY

000011eHNE 3HAHUI

IIOHATUI U METOJOB Kypca 7 Kjacca

Pa3JINYHbIMU YaCTIMHU KypCa




HaumenoBanue KosnunuectBo OcHoBHoOe coep:kaHue OcHoBHbIE BH/IbI /1eSITE€ILHOCTH 00y4aKOIINXCs
pa3jaesa (TeMbl) Kypca 4acoB
OBILEE 68
KOJIMYECTBO
YACOB
10 ITPOT'PAMME
8 KIIACC
HaunmeHoBanue KosmuectBo OcHoBHOE conepxaHue OcHOBHBIE BH/IBI 1EATEIbLHOCTH 00y4ar0IMXCcst
pasnaesa (TeMbl) Kypca 4acoB
YeTbIpEXyroIbHUKH 12 [Tapannenorpamm, ero mnpusHakd | | M300paxaTb M HaXoAWTh Ha 4YepTeX ax UEThIPEXYTOJIbHUKU
CBOICTBA. YactHeie cllydau | pa3HbIX BHJIOB U UX 3JIeMeHThl. POpMYIUpPOBATH OMPEEICHHUS:
napajuieiorpaMmMoB  (MIPSAMOYTOJIbHUK, | TapajuieorpaMMa, — NpsSMOYTOJbHMKA, pomOa,  KBajpara,
pom0, KBajpaT), HMX TMPU3HAKK U | TpaleUuu, paBHOOOKOH Tpameuuu, MpsSMOYroJbHON Tpamneluy.
cBoiictBa. Tpamenusa. PaBHoOokass u | /loka3piBaTh W MCIOJIb30BATh MPU PEIICHUU 3aJa4 MPU3HAKUA U
NpsIMOYrojibHasi — Tpamenuu. MeToj | CBOMCTBa:  mapajielorpaMma,  NpsIMOYroJIbHHMKa,  pomoa,
ynBoeHusi Menuanbl. LleHTpanbHas | KBajgpara, Tpamneluuy, paBHOOOKOW Tpamenuu, MpsSMOYroJIbHOMN
CUMMeETpUs Tpaneuuu. [[puMeHsTh METO1 yABOCHHS MEIMaHbl TPEYT OJIbHUKA.
Hcnonb3oBath nudpoBbIe pecypehbl Ui HCCIEA0BaHUS CBOWCTB
u3ydyaeMbiX (Quryp. 3HAKOMUTBCS C HCTOpUEH pa3BUTHUSA
reOMETPUHI
Teopema @ameca wu |15 Teopema @aneca u Teopema o0 | [I[poBOAUTH MOCTPOEHHUS C MOMOIIBIO LMPKYIS U JUHEHKHA C
TeopemMa 0 IPONOPIUOHAIBHBIX OTpEe3Kax. | UCNOJb30BaHUEe  TeopeMbl  Qajeca U TEOpPEMbl O
MIPONOPLUUOHATBHBIX Cpennsis JIMHUA TPEYroJabHUKA. | IPOMOPLHUOHAIBHBIX OTpEe3Kax, CTPOUTH YEeTBEPTHIN
OTpe3Kax,  MOJ0OHbIE Tpanenusi, e€  cpeaHss  JMHUSA. | IPONOPLUUOHAIBHBIA OTpe30K. [I[poBoANTH AOKA3aTENBCTBO TOTO,
TPEYroJIbHUKH [IponopunoHnansHble OTpe3Ku. LIeHTp | UTO MeauaHbl TPEYroJbHUKA NEPECEKAIOTCA B OJHOW TOYKE, U

macc B TpeyrojbHuke. [logoOHBIE
TPeyroJibHUKU. Tpu mpHU3HaKa NOJ00Hs
TpeyroJibHUKOB. [IpuMeneHune noaoous
IpU PELICHNH MPaKTHYECKUX 3a7a4

HaxXoIuThb CBA3b C MLEHTPOM MACC, HAXOAWUTb OTHOHICHUC, B
KOTOPOM MCIHAHBI NCIATCA TOYKOH HX nepeceucHus. Haxoaute
HOI[O6HBIC TPCYIrOJIbHUKN Ha TOTOBBIX YCPTEC)KAX C YKA3dHUCM
COOTBCTCTBYIOIINX IPHU3HAKOB HO,Z[O6I/I$I. Pemtare 3amaum Ha
HOI(O6HBIC TPECYrOJIbHUKHM C TIOMOINBKO CAMOCTOSATCIBHOTO
MMOCTPOCHUSA qepTexceﬁ n HaXO0XJICHUA I'[OI[O6HBIX




HaumenoBanue KosnunuectBo OcHoBHoOe coep:kaHue OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00yYaIOIMXCS
pa3jaesa (TeMbl) Kypca 4acoB
TPEeYroJbHUKOB. [IpOBOUTH 10Ka3aTENbCTBA C UCIOJIB30BAHUEM
MpPU3HAKOB T10A00usA. Jloka3piBaTh TpuU MpU3HAKA [OJ00US
TPEYroJbHUKOB. [IpUMEHTH NOTydeHHbIE 3HAHUS IPU PELICHUU
FEOMETPUYECKUX U NPAKTHUECKUX 3aJady. 3HAKOMHUTBCS C
UCTOpHUEN pa3BUTUSI TEOMETPUU
[Tnomans. Haxoxnenue | 14 CpoiicTBa 1uiomajeii reomerpuyeckux | OBiaeBaTh NEPBUYHBIMU NPEACTAaBICHUSMU 00 00Iel Teopuu
IJI0IA 1N ¢uryp. @opmynsl Ui [UIOWAAM | IUIOmAagud  (Mepbl), (QOpMyIMpOBaTH  CBOMCTBA  IUIOIIA[H,
TPEYroJIbHUKOB u TPEYroJbHUKa, napajuiesiorpaMma, | BBISICHSTh UX HarJsAHbINA cMbICT. BRIBOIUTH GOopMyIIbl MII0IIAAH
MHOTOYTOJIbHBIX (pUTyp. Tpaneuuu. Bbluncnenne momaneil | napamienorpaMMa, TPEYrojbHUKaA, Tpameuuu Hu3  (HopMyIibl
[Tnomaan  1oa00HBIX cnoxHbIX (uryp. [Inomanu guryp Ha | TuIomagu NpSIMOYroJibHUKa (KBajapaTa). BeBoauTh (opMyisl
¢buryp KJIeT4aToi Oymare. [Inomaay | muomaay BBIMYKIOTO YETHIPEXYTOJIbHUKA 4Yepe3 JAWaroHadu |
MOJA0OHBIX ¢buryp. 3anaun ¢ | yroxa mexay HuMu. HaxonuTe miiomanu Guryp, n3o0pak€HHBIX
MPaAKTUYECKUM coJIep)KaHUEM. | Ha KJIEeT4aTol Oymare, HCIONbh30BaTh pa3zdoueHue (Qurypbl Ha
Pemenne 3amau ¢ momouipr0 MeTOJa | yacTW M JocTpaumBaHue. Pa30upaTe mpuMmepbl MCHOJB30BaHMS
BCIIOMOT'aTEJIbHON TUIOIAAN BCIIOMOTATEJIBHOW IUIOMIAMM JJIsl PELIEeHUs TeOMETPUYECKHX
3agay. Haxoaute momanum nomoOHBIX Quryp. Beruucnsats
IUIOINAM PA3JIMYHBIX MHOTOYTOJIbHBIX (uryp. Pemars 3agaun Ha
IUIOINAJb C IPAKTUYECKUM COJIEPKAHUEM
Teopema ITudaropa u | 10 Teopema IIudaropa, u e€ npumenenue. | [lokassiBath TeopeMy Iludaropa, wucnonp3oBath €€ B

Havajla TPUrOHOMCTpPUHU

Onpenenenue  TPUTOHOMETPUUYECKUX
byHKIMI OCTpOTO yria
IPSIMOYTOJIBHOTO TPEYTrOJbHHKA,
TPUTOHOMETPUUECKUE COOTHOIICHHUS B
IPSIMOYTOJILHOM TPEYTrOJbHHKE.
OcHoBHOE TPUTOHOMETPHUUYECKOE
TO/IECTBO

MPAKTUYECKUX BblYHMCIeHUSAX. DopmynupoBaTh oOnpeAeacHus
TPUTOHOMETPHUUYECKUX (YHKIMI OCTPOro yria, IMpoOBEpsTh HX
KOPPEKTHOCTh. BEIBOAUTH TPUTOHOMETPUYECKUE COOTHOIICHHUS B
IpsIMOYTOJIBHOM  TpeyrojibHuke. lccrmenoBate COOTHOIIECHUS
MEX1y CTOPOHAMH B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C YriIaMu
B 45° 1 45°; 30° u 60°. Mcnonp3oBaTh (GOpPMYIIbI IPUBEICHUS U
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO I HAXOXKJICHUS
COOTHOIIIEHUN MEXIy TPUTOHOMETPUUECKUMHU (YHKIUSIMU
pPa3IMYHBIX OCTPBIX YriaoB. IIpUMeHsATh MOJIyueHHbIE 3HAHUS U
YMEHUSI TPU PEIICHUH MPAKTUYECKUX 3a7ady. 3HAKOMUTBHCA C
HCTOPHUEN pa3BUTHUS TEOMETPUU




HaunmeHoBanue KoimmuecTBo OcHoBHOE conepxaHue OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00yYaIOIMXCS
pa3jaesa (TeMbl) Kypca 4acoB
Yrasl B OKpyxHOCTH. | 13 Bnucannbie u ieHTpasbHbIe YIUIbL, Yrodl | @opMyaupoBaTh OCHOBHBIE OIIPENEICHUS, CBA3aHHbIE C YIIaMU B
Bnucanneie u MEX1y KacaTeJlbHON M XOpJOoW. YTibl | Kpyre (BIMCAaHHBIM yroJy, ILEHTpalbHbIA yroia). Haxomuts
OIIMCAaHHbIE MEXIy XOpJAaMM U  CEKYIIMMH. | BIMCAHHBIE yIJibl, ONIMPAIOIIHUECS HA OJIHY AYT'Y, BBIYUCIIATH YIJIbl
YETBIPEXYTOJIbHUKH. Bnucanneie u ONMCAHHBIE | C TIOMOIIBIKO TEOPEMBI O BIMCAHHBIX yIrjaX, TEOPEMBI O
KacarenbHble K YETBIPEXYIOJIBHUKN, WX IPU3HAKK U | BOMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIBHOM YIJIE.
okpyxHocTu. Kacanue cBoiictBa. [Ipumenenue »tux cpoiicts | MccnenoBarb, B TOM 4yucie ¢ NOMOIIBIO HU(PPOBBIX PECYpPCOB,
OKPYXHOCTEHN IIpY PELICHUH T€OMETPUYECKUX 3a/ay. | BIMCAHHBIE M OIHMCAHHBIC YETBIPEXYTOJBbHHUKH, BBIBOJWUTH HX
B3anmnuoe pacIoJIoKeHue JIByX | CBOMCTBA M MpH3HAKU. VICnoIb30BaTh 3TH CBOMCTBA M IPU3HAKU
OKPY)KHOCTEH, 0O0Ilre KacaTelbHbIE. | IPU PEeLIeHUH 3a1a4
Kacanue okpyxHocCTEM
[ToBTOpEHME, 4 [IoBTOpEeHNE OCHOBHBIX MOHATHH U | Pemars 3a1a4m Ha TOBTOPEHKE, WILTFOCTPUPYIOIIHAE CBA3U MEKY
000011eHNe 3HAHU M METOJIOB KypcoB 7 U 8§ KIAaccoB, | pa3IMYHBIMH YacTSIMH Kypca
0000111eH1Ee 3HAaHUI
OBILEE 68
KOJIMYECTBO
YACOB
110 ITPOTPAMME
9 KUIIACC
HauMmeHoBaHHne KoandecTBo OcHoOBHOE coiep:KaHue OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCst
pasaeJia (TeMbl) Kypca 4acoB
Tpuronomerpusi. 16 Omnpenenenue  TpuroHomerpuueckux | PopMynupoBaTh ONpeseNeHUs] TPUTOHOMETPUUECKUX (PYHKLUMH
TeopeMbl KOCMHYCOB U ¢byukmmii  yrmoB or 0° go  180°. | TYHBIX M MNPSMBIX YrJIOB. BBIBOAWTE TEOpEMY KOCHHYCOB U
CHUHYCOB. Pemenne @dopmynsl  TpuBefeHHs.  Teopema | TEOPEMY CHHYCOB (C pajJdyCcOM OIMCAaHHOH OKpPYXKHOCTH).
TPEYroJIbHUKOB KOCHHYCOB, TeopemMa cuHyCOB. | BeIBomuTs  OpMyNBI  JUIA  BBIYMCIICHHS — IUIOIIAJEH ¢
Pemenue TPEYTOJBHUKOB. | UCIIOJIb30BAHUEM TEOPEM TPUTOHOMETpHH ((opMyna IUIOLIAIH
[IpakTuyeckoe NpYMEHEHUe | TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEX 1y HUMH, (popmyna

JOKAa3aHHBIX TCOPEM

IUIONIAM YETBIPEXYTOJIbHUKA YEPE3 €ro JAWaroHald U Yroiul
MEeXJy HUMH). Pemath TpeyrojpHukH. Pemarb mpakTuueckue




HaumenoBanue KosnunuectBo OcHoBHoOe coep:kaHue OcHOBHbIE BH/bI 1eSITEILHOCTH 00YYaIOLIUXCS
pa3jaesa (TeMbl) Kypca 4acoB
3a/a4M, CBOJSIIMECS K HAXOXKICHHUIO pPA3JIMYHBIX 3JIEMEHTOB
TPEYrOJIbHUK

[IpeoOpazoBanme 10 [Tonsite o mpeoOpazoBanuu moaoous. | OcBanBaTh TOHATHE MpeoOpa3oBanusi Nogodbus. MccinemoBars

nono6us. Metpuueckue CooTBEeTCTBEHHbIE AJIEMEHTHI | OTHOIIEHUE JIMHEWHBIX 3JIEMEHTOB (UIYp MpH MpeoOpa3zoBaHUU

COOTHOLICHUS B nongobusix  ¢uryp. Teopema o | momodbusa. HaxonuTe mnpuMepsl mOJ00US B  OKpyXarouieu

OKPYXHOCTH MIPOU3BEJICHUN OTPE3KOB XOpI, | IeHCTBUTEIHHOCTH. BBIBOJAUTH METPUUYECKHE COOTHOIICHUS
TEOpeMa O TPOU3BEICHUM OTPE3KOB | MEXAY OTpe3KaMH XOpJA, CEeKyIMX M KacaTelbHbIX C
CeKyIIMX, TeopeMa O  KBajpaTe | UCIOJIb30BaHUEM BITUCAHHBIX  YTJIOB " T0JTIOOHBIX
KacaTenbHOU. [IpuMeHeHne B pelieHun | TPeYTroJIbHUKOB. Pemarh reoMeTpruecKue 3alaud U 3a/1a4d U3
TreOMETPUUYECKUX 3a/1a4 peabHOMU JKU3HHU C MCTIOJIH30BAHNUEM ITOTIOOHBIX TPEYTOJILHUKOB

Bekropst 12 OmnpeneneHne BEKTOPOB, CiOKeHWE W | Micmonmp3oBaTh  BEKTOpPHl  KaK  HampaBlIEHHBIE — OTPE3KH,
BBIUMTAaHHE BEKTOPOB, YMHOXKEHHE | HCCIIEIOBATh TEOMETPHUECKHH (TiepeMenieHne) u (pu3maecKuii
BekTOpa Ha uyHcio. Pusznueckuit u | (cujia) CMBICIBI BEKTOPOB. 3HATh OMNpeAeNCHUs] CYMMbI U
FEOMETPUYECKU CMBICI  BEKTOPOB. | Pa3HOCTU BEKTOPOB, YMHOKEHHSI BEKTOPA Ha YHCIIO, UCCIEA0BAThH
Pa3noxxenne  BekTOpa 1O  JBYM | TEOMETPUYECKHUH H (UBHYECKHH CMBICIBI DOTHX OIEpAIIHd.
HEKOJUIMHEAPHBIM BekTopaMm. | Pemate reomerpuueckue 3ajadd ¢ MCMOJIb30BAaHHUEM BEKTOPOB.
Koopnunatet  Bektopa. CkanspHoe | PackinanpiBaTh BEKTOp MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
POU3BEICHUE BEKTOPOB, ero | Mcnonb30BaTh CKalsipHOE MPOU3BEIEHUE BEKTOPOB, BHIBOJIUTH
IPUMEHEHUE JUIsl HaXOKJIEHUS UIMH U | €0 OCHOBHBbIE CBOICTBa. BBIYMCIATH CyMMY, pa3HOCTb U
yrioB. Pemienue 3agay ¢ MOMOIIBIO | CKAISIPHOE MPOM3BE/ICHUE BEKTOPOB B KoopauHaTax. [IpuMeHsTs
BEKTOpOB. [IprMeHeHne BEKTOPOB Ui | CKAISIPHOE MPOU3BEACHUE I HAXOXKACHUS UIUH U YTIIOB
petieHus 3aaa4 GpusnKu

JlexapToBbI 9 JlexkapToBbl KOOpAuHATHI Touek Ha | OcBauBaTh MOHSATHE MPSIMOYTOJBHONW CHUCTEMBI KOOPAMHAT,

KOOPIUHATHI Ha IUIOCKOCTH.  YpaBHEHHE  MPAMOIl. | IeKapTOBBIX KOOPAMHAT TOUKH. BRIBOIUTH ypaBHEHHE MPAMON U

TJI0CKOCTH VYpaBHeHue OKpy:KHOCTH. KoOopauHATHI | OKPY>)KHOCTU. BbIIenarTs NONMHBIA KBaapaT JUis HaXOXKACHUs

TOYEK IIEPECEUCHUs OKPYKHOCTU U
npsaMon.  Meron  KOOpIMHAT  IIpH
pELICHUH  TEeOMETPUYECKUX  3a]ad,
IIPAaKTUYECKUX 3324

LIEHTpa ¥ paauyca OKPYKHOCTH IO €€ ypaBHeHHUIO. Pemarsb
3a/a4d  Ha HaXOXKJIEHUE TOUYEK IIEPECEUCHMs] MpSIMBIX U
OKPY’KHOCTEH C TOMOILBIO MeToja KoopauHat. Mcmosb3oBarh
CBOICTBa YIJI0BOT0 KO3 PHUIIMEHTA MPSIMOI IPU pellIeHUH 3a/ad,
JUIL  ONPENETCHMs]  pacHoJIoKeHHs  mnpsmou. IIpumensrTs
KOOpJAMHATHl NPU PEIICHUH TF€OMETPUYECKUX M IPAKTUYECKHUX




HaumenoBanue KosnunuectBo OcHoBHoOe coep:kaHue OcHoBHbIE BH/IbI /1eSITE€ILHOCTH 00y4aKOIINXCs

pa3jaesa (TeMbl) Kypca 4acoB
3a/1a4, JUIsl MOCTPOEHUS MAaTEeMaTHYECKUX MOJIENIed peallbHbIX
3a1a4 («meTon kKoopauHaT»). Ilonb30BaTbes sl HOCTPOCHUS U
UCCIICIOBAaHN  IU(PPOBBIMH  pecypcaMH. 3HAKOMHUTBCS C
HCTOpHUEH pa3BUTHSI TEOMETPUU

[IpaBunbHbIE 8 [IpaBunbHbIe MHOTOYTOJIBHUKHU. Yucno | @opmynupoBaTh onpeseseHue MpaBUIbHBIX MHOTOYIOJbHUKOB,

MHOTOYT'OJIbHUKH. n.  JlaMHa ~ OKPYKHOCTHM,  Jyrd | HAXOMUTH HUX OSJeMeHTHl. [loJb30BaThCAd MNOHATHEM  JJIMHBI

JUlnHa OKpYXKHOCTH U OKpY)KHOCTH. PanuanHas Mepa yria. | OKDY)KHOCTH,  BBEIEHHBIM  C  IIOMOIIBIO  IIPABHJIBHBIX

nomab Kpyra. [Imomane kpyra, ceKTopa, cermeHTa MHOI'OYIrOJIbHUKOB, ONpPEAC/IATh YUCIO0 T, JJIWHY JAyTd U

Brruncnenue miomiaei panvaHHyio Mepy yria. [IpoBoauTs nepexo/1 OT paguaHHOM Mephbl
yria K TpaayCHOW M HaoOopoT. OmnpeaensiTs IUIONMAAb Kpyra.
BeiBoauth ¢popmysibl (B rpagyCHON U paluaHHON Mepe) JUTsl JJIUH
Iyr, TUIOHIa/ied CEKTOPOB M CEerMEHTOB. BbIYMCIATH mioiaau
buryp, BKIIOYAIONTUX MIEMEHTHI OKPY)KHOCTH (Kpyra). Haxonuts
IJIONIAIU B 3a/1a4axX peajbHOM KU3HU

JIBuKeHus mIockocTu | 6 [lonsiTne o [BWXKEHUM IUIOCKOCTH. | Pa3Ouparh mpumepsl, WUTIOCTPUPYIOIINE MOHSATHS ABMKEHUS.

[TapannensHblid  1IEepeHOC, TOBOPOT | POpMyIHpPOBaThH  ONPEACIICHUS MApAJIEIBHOTO  MEpPEeHOoca,
[IpuMeHeHue npu peleHny 3aaa4 IIOBOPOTa M OCEBOM CUMMETpPUHU. BBIBOIUTH UX CBOWCTBA,

HaxOJIUTh HENOJBWXHbIE TOYKM. Haxomute UeHTpsl M oOcH
CUMMeETpui mpoctedmux ¢uryp. [IpuMeHATh napaienbHbIN
MIEPEHOC U CHUMMETPUIO MPU PEUICHUH I'€OMETPUYECKUX 3ahad
(pazOuparp mpumepsl). Mcnonp3oBaTh A TOCTPOEHUS U
UCcleIOBaHUI H(POBBIE PECYpPCHI

[ToBTOpEHwUeE, 7 [ToBTOpenue ocHOBHbIX TOHATUN U | OnepupoBaTh MNOHATHSAMHU: Qurypa, Touka, mpsMas, Yroi,

00o0m1eHue, METOJIOB  KypcoB  7-9  KJIaccoB, | MHOTOYTOJIbHUK,  PaBHOOEAPEHHBI M PaBHOCTOPOHHHIA

CUCTEeMaTU3aIus 000011IeHUE U CUCTeMAaTU3allus 3HaHUH. | TPEYTOJIbHUKHY,  MPSIMOYTOJbHBIA  TPEYrojlbHUK, MEJAHaHa,

3HAHUU [Ipocreiiue reomeTpudeckre QUrypsl | OMCCEKTpUCA M BBICOTA TPEYroJIbHUKA, MapalljieriorpaMmm, pomo,

151 150, CBOMCTBA. N3mepenue
reOMETPUUECKUX BEJINYUH.
Tpeyronpauku.  [lapamnensHble U
NEPICHANKYIIIPHBIE IIpsIMBIE.

OxpyxHOCTb U Kpyr. ['eomerpuueckue

IpSMOYTOJIbHUK, KBaJpaT, TPAaNelts; OKPYXHOCTh, KacaTeJbHas;
paBeHCTBO U mojo0ue (Guryp, TpeyrojbHUKOB; MapalielbHOCTh
U TEepHeHAMKYISIPHOCTh MPSIMBIX, YroJl MEXIy MpsMbIMH,
CUMMETPHSI OTHOCUTENIBHO TOUYKH U MPSMOM; JUINHA, PACCTOSIHUE,
BEJIMYMHA yIJIa, TUIoaapb, nepumerp. Vcnonp3oBaTh GOpPMYIIBL:




HaumenoBanme KoanuectBo OcHoBHoOE coiep:xaHue OcHOBHBIE BU/IbI 1eTeIbHOCTH 00y4aromXxcsi

pa3jaesa (TeMbl) Kypca 4acoB
MOCTPOCHUA. YTIIBI B OKPYXHOCTH. | IEpUMETPa U TUIOMIAAX MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH
BrircanHbIe 1 OTTUCaHHBIE OKPY)KHOCTH | M TUIOIIAIU Kpyra, o0bEMa MPpsSMOYTOJIHHOTO MapajuIeIeuIe 1a.
MHOTOYTOJIbHUKOB. [Ipsimas u | OnepupoBath NOHIATUSAMU: MPAMOYTOJIbHAs CUCTEMa KOOPAUHAT,
OKPYXHOCTb. UeThIpEXYroJIbHUKHU. | BEKTOP; UCTIOIB30BAaTh 3TH MOHSITUS 17151 IPEACTABJICHUS JAHHBIX
Brnucanusie " OTIMCAHHBIC | U pEIeHUs 3a7a4, B TOM YUCJIE€ U3 JAPYTrUX yUeOHBIX MPEIMETOB.
YETBIPEXYTOJIbHUKH. Teopema | Pemiath  3amayn  Ha  TNOBTOPEHUE OCHOBHBIX  IOHSTHH,
[Mudaropa u Havama TPUTOHOMETPHU. | WILTIOCTPAIIMIO CBSI3ed MEXAY pa3IMYHBIMU YacTAMH Kypca.
Pemenne  o0mmx  TpeyroJbHUKOB. | BeiOupaTte Meton mins permeHus 3anadd. Pemarps 3amaunm w3
[IpaBunbHBIE MHOTOYTOJIbHUKH. | TOBCEAHEBHOM KH3HU
[IpeobpazoBanus TIJIOCKOCTH.
Jewxenus. Ilogobue. Cummerpusi.
IImomans. Brerunciaenme TmIomanei.
ITnomanu MO0 OHBIX dburyp.
JlexapToBBI KOOPJIMHATHI Ha
IJIOCKOCTH. BEKTOpPBI Ha MIOCKOCTH

OBUIEE 68

KOJIMYECTBO

YACOB

I10 I[TPOI'PAMME

10 KJIACC

HaunmeHnoBanue pasznesna (TeMbl) Kypca

KonnuecTBO yacoB

HavanpHble reOMeTpUUECKUE CBEICHUS 2
Tpeyronsauku. [IpuzHaku paBeHCTBa TpeyrodbHUKOB. [logo0HEIE 11
TPEYTOJIbHUKHU

[lapanenbHbie psMbIe 2
UeThIpexXyroabHUKU 2
IImomans 4




Bextopsl. MeTon koopauHar

CoOOTHOIIEHNE MEXKY CTOPOHAMH U YIVIAMU TPEYTOJIbHUKA 13
OxpykHOCTb. JIJIMHA OKPYKHOCTH M IIOIIA/Ib KpyTa 16
JIBrokeHue 3
HauanpHble CBEJICHHS M3 CTEPEOMETPHH 4
IToBTOpenue, 06001eHNE U CUCTEMATH3aIUs 3HAHUIM 2
Bcero: 68




PABOYASA IMTPOI'PAMMA YYUEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA» B 7-10 KITACCAX

MOSACHUTEJIBHAS 3AININCKA.

B coBpemenHOM 1IHMGPOBOM MUPE BEPOSITHOCTh U CTATUCTUKA TMTPUOOPETAIOT
BCE OOJIBIIYIO 3HAUUMOCTb, KaK C TOYKU 3PEHUS MMPAKTUUECCKUX TPUIOKEHUM, TaK U
UX pojii B 00pa3oBaHMM, HEOOXOAMMOM KaXIOMy ueJoBeKy. BozpacTtaeT uucio
npodeccuii, Mpu OBIaJACHUU KOTOPBIMH TpeOyeTCsl Xopolas 0a30Basi MOArOTOBKA B
00J1acTU BEPOSITHOCTH M CTATUCTHKHU, TaKasl MOJIrOTOBKA Ba)KHA ISl MPOAOJIKEHUS
o0pa3oBaHus U JUIsl YCIIEUTHOM MPO(PECCHOHAIBHON Kapbephl.

Kasxp1ii 4yemoBeK MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMCIOIINXCS Y
HEro JaHHBIX. A JJIT 000CHOBAaHHOTO MPHUHSTHS PEIICHUS B YCIOBUSAX HEIOCTAaTKa
WM u30bITKa MHQOpPMAIMK HEOOXOAUMO B TOM YHCJIE XOPOIIO CPOPpMHUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIILJICHHUE.

NMeHHO TO3TOMY OCTPO BCTajlla HEOOXOAMMOCTH Cc(OpMUPOBATH Y
oOy4aromuxcs GyHKIMOHATBHYIO IPAMOTHOCTD, BKJIIOYAIOUIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTaBISIOIIEH  yMEHHWE BOCHPUHMMATh UM KPUTHYECKH
aHANMM3UPOBATHh MHGOPMAIIHIO, TIPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATH
BEPOATHOCTHBIM XapakTep MHOTHX pealibHbIX MPOLECCOB M 3aBUCUMOCTEM,
MIPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MpPUHIIMIAMU cOOpa, aHaIu3a 1
MIPEICTABICHUS JAHHBIX U3 Pa3IUYHBIX cdep KU3HU OO0IIecTBa W rocydapcTBa
npuoOIaeT oOydarmuxcss K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHN Pa3BUBAET HABBIKM OpraHU3aluu Tepedopa W mojcyéra dmcia
BApUAHTOB, B TOM YKCJI€ B MPUKIIAIHBIX 33/la4aX. 3HAKOMCTBO C OCHOBAMU T€OPUU
rpadoB co3maét MmareMaTnueckuii pyHIaMeHT sl POPMHUPOBAHUS KOMITCTCHITUA B
obnact mHPOPMATUKHA U TUPPOBBIX TeXHOJOTHHA. [Ipy M3ydeHWH CTATHCTHKHU |
BEPOSITHOCTH 00OTalalOTCsl MPEACTaBICHUS OOYyYalolUXCd O COBPEMEHHOMU

KapTHHEC MHpPAa W MCTOAAX €Iro HCCICIOBAHMA, (1)OpMI/IpyeTC$I IIOHUMAHHUC POJIH



CTATUCTUKHU KaK UCTOYHUKA COLMAJIBHO 3HAYMMON MH(POPMAIUHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILICHHUS.

B cooTBeTcTBHM ¢ NaHHBIMH LEISIMU B CTPYKTYpE IpOrpaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTb M CTaTUCTHKA» OCHOBHOI'O OOIIEro 0Opa3oBaHUs BbIJEICHBI
CIEYIOLINUE COoAepkKaTelIbHO-MeToanuecknue nuauu: «lIpencraBieHue NaHHBIX U
omucaTelbHas CTaTUCTHKa», «BeposTHOCTHY, «JEeMEHThl KOMOWHATOPUKUY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBieHne TaHHBIX U OMUCATENIbHAS CTATUCTUKA
CITY)KUT OCHOBOM /1711 (HOPMUPOBAHUS HABBIKOB Pa0OTHI C HHGOPMAIIUEH: OT YTSHUS
U UHTeprpeTanuu uHGOpMaIY, MPeCTaBICHHON B Ta0lIUIax, HA JUarpaMmax u
rpadukax, 10 cOOpa, MPEJCTABJICHUS W aHalM3a JaHHBIX C HCIOJb30BaHUEM
CTATUCTUYECKUX XAPaKTEPUCTUK CPEIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaromuecs: ydarcs CUMUTBIBaTh M HMHTEPIPETHUPOBATH JAHHBIC, BBIJIBUTATh,
apryMEHTUPOBaTh M KPUTHUKOBATH IPOCTEUINME THUIOTE3bl, Pa3MBIIUISATh HaJ
¢akTOpaMH, BBI3BIBAIONIMMH HW3MEHYUMBOCTh, W OIGHMBaTh WX BIHMSHUE Ha
paccMaTprUBaeMble BEJTUYMHBI U MPOLIECCHI.

NHTYynTHBHOE MpeACTaBICHUE O CIy4alHOW M3MEHYMBOCTH, UCCIICHOBAHUE
3aKOHOMEPHOCTEM M TEHACHIMA CTAHOBUTCA MOTUBHUPYIOIIEH OCHOBOM LISt
U3YUCHHUSI TEOPUU BEPOATHOCTEW. bBoJblioe 3HaYCHHE HMMEIOT MPaKTUYECKUE
3aJ]aHusl, B YACTHOCTH OMBITHI C KJITACCUYECKUMHU BEPOSITHOCTHBIMU MO/ICIISIMHU.

[TonsiTHE BEpPOSATHOCTH BBOJUTCA KaK Mepa IPaBIONOA0OHS CIydaifHOTO
coObrtusi. Ilpm w3ydeHun yueOHOTO Kypca oOOydaromuecs 3HAKOMSTCS C
MPOCTEUIIMMHU METOJAMH BBIYUCIICHUS BEPOSTHOCTEHN B CIy4allHBIX SKCIIEPUMEHTaX
C PaBHOBO3MOKHBIMHU 3JEMEHTAPHBIMH HMCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MTO3BOJIIONTUMH CTaBUTh M pelaTh OoJiee CIIOKHBIC 3aadu. B ydeOHBIH Kypc
BXOJIAT HayaJibHbIC TMPEACTABICHHUS O CIyYalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTePUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOY4YarOIIMXCS C

MHOXCCTBAMHM WM OCHOBHBIMH OIICpalUsAMMU Had MHOXCCTBAMH, paCCMATPHUBAIOTCA



MpUMEpbl IPUMEHEHUS JIJIsl PEllICHUs 3a/lay, a TaKXKe HCIOJb30BaHUS B JIPYTUX
MaTeMaTUYEeCKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyvaercs yueOHBIN Kypc «BeposiTHOCTh M CTaTUCTUKa», B
KOTOPBIN BXOAST paznedbl: «[IpeacraBieHne JaHHBIX U ONKMcaTeNbHAS CTAaTUCTHKAY,
«BeposTHOCTBY, «DNeMeHTh KOMOUHATOPUKNY, « BBeneHue B Teopuio rpadony.

O61ee yucno yacoB— 136 yacos:

B 7 kiacce — 34 gaca (1 Jac B HeZel0),

B 8 kimacce — 34 gaca (1 gac B Hezen),

B 9 kimacce — 34 gaca (1 gac B Hezelno).

B 10 xmacce — 34 gaca (1 gac B Hezelo)

10 xacc OTBOAUTCS HA MOBTOPEHUE HAMOOJIEE CIOXKHBIX ISl 00yUYarOIIHXCSI
BOIIPOCOB Kypca M Ha 0000IIEHNE U CUCTEMATU3AIMI0 MaTepualia Mo MpeaMeTy 1o
OCHOBHBIM pa3jiesiaM.

COAEPKAHUE OBYYEHUHAI.

7 KIIACC

[IpencraBiienne naHHBIX B BUE Ta0JHUII, 1UarpamMmm, rpa@ukoB. 3anoHEeHNE
TaOJIUIl, YTEHUE U TOCTPOCHHE AuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) W
KpyroBeix). UTeHue rpadkoB peanbHbIX mporieccoB. M3Biaeuenne nupopmanuu us3
JIUarpaMM U TaOJIHII, UCTIONH30BAHUE U MHTEPIIPETAIUS JaHHBIX.

OnucaTtenbHasi CTaTUCTHUKA: cpefHee apuMeTHUecKoe, MeauaHa, pa3max,
HanOoJbIIIeE W HAWMEHbBINEEC 3HAUYCHUS Ha0Opa YHCIOBBIX JaHHBIX. [Ipumeps
CIy4aliHOM U3MEHYHUBOCTH.

CrnydaliHbIN 3KCIIEpUMEHT (OMBIT) M CiiydaiiHoe coObITHe. BeposaTHoCTh U
gacToTa. Poib ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOJIE
1 B obuiectBe. MoHeTa U UrpanbHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, BepmmHa, pedbpo. Crenensr BepmuHbL. Yncmo pédbep m cymmapHas
crenieHb BepmwuH. [IpencrtaBnenne o cBs3Hoctu rpada. llemn n muknsl. [lytn B
rpadax. O6xon rpada (vitiepoB myth). lIpencraBienne 006 OpUEHTHUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ noMoIibio rpados.

8 KJIACC



[IpencraBnenue naHHBIX B BUJIE TaOJUIl, TUarpaMM, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MNOAMHOXECTBO. Omnepanun Hag
MHOXECTBaMu: 00bEeIMHEHUE, TTIepeceueHue, qonoiHeHre. CBONCTBA onepaluii Haj
MHOXECTBAMHU:  INIEPEMECTUTEIIBHOE,  COYETATENBHOE,  PACIpPEIEIUTEIBHOE,
BKJIIOUeHUs. Vcnonb3oBaHue rpaduueckoro MPEeACTaBICHUS MHOXKECTB s
ONMUCAaHUS PEATTbHBIX MPOLIECCOB U SBJICHUM, IPU PELUICHUM 33/1a4.

N3mepenne paccerBaHus JaHHBIX. J[Ucriepcusi M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DOneMeHTapHble COOBITHS CciydyalHoro ombiTa. CiydallHble COOBITHS.
BepositHoct  coObiTuif. OmBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMU
coopITuaMU. CiydaifHblii BBIOOP. CBSA3b MEXKy MAJIOBEPOSATHBIMU M MPAKTUYCCKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IE, OOIIECTBE U HAYKeE.

HepeBo. CBoicTBa JEpPEBBEB: €AMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE
BUCSYEH BEPILUHBI, CBS3b MEXKIY YHCIOM BepIIMH M yucioM pédep. IlpaBuio
yMHOKeHus. Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxkueie coObiTUA. Juarpamma Diinepa. OObeAuHEHHE U
nepeceueHne coOwbiTuil. HecoBmectHble  coObiTHs. DopMmyna  CIOXKEHHS
BEPOSITHOCTEN. Y CIIOBHAsg BEPOSTHOCTh. lIpaBuno ymHoxkeHusa. HezaBucumbie
coObrtus. IlpencraBnenue skcrepuMeHTa B BUIE JAepeBa. Pemienue 3amay Ha
HAXOXKJICHHE BEPOSITHOCTEN C IIOMOIIBIO JEpeBa CIYYaWHOIO HKCHEPHUMEHTA,
nuarpamm Jitepa.

9 KIIACC

[IpencraBienne MaHHBIX B BHUAE TaOMUIl, auarpamMM, TrpaduKoB,
WHTEpIpEeTanus JaHHBIX. UTEHUE U MOCTPOCHUE TAOHII, TUarpaMm, rpauKoB 1o
pealbHBIM JAHHBIM.

[lepectanoBku u (haktopuan. CoueTaHus U YUCIO coUeTaHUil. TpeyroibHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

['eomeTrpuueckas BeposTHOCTh. CiydaiiHblii BBIOOp TOUYKM M3 (GUTYpHI Ha

IUIOCKOCTH, U3 OTPC3Ka U U3 AYI' OKPYKHOCTH.



Hcneitanne. Ycnex u Heygava. Cepust MCIIBITAHAN 10 epBoro ycnexa. Cepus
ucneiTanuil bepaymim. BepostHocTH coObITHIA B cepun UCTIbITaHU bepHyuiu.

CiyuaiiHasi BEJIMUMHA W PACIpPENICICHUE BEPOATHOCTEH. MaTeMaTudeckoe
OoXugaHue u gaucnepcus. IIpuMepbl MaTEMaTHYECKOro  OXUIAHHUS KAk
TEOPETUUECKOI0 CPEIHEr0 3HAYCHMS BEIUYMUHBL. MaTeMaTH4YeCKOE OXUJAHUE U
JUACTIEPCUSL  CIIyYaWHOM BEIMYMHBI «YHUCJIO YCIEXOB B CEPUM UCIBITAHUN
bepnymmy.

[Tonsitue o 3akoHe OoNbIIUX ynces. M3MepeHue BeposITHOCTEN C MOMOIIBIO
yacToT. Posb 1 3HaueHne 3aKoHa OOJIBIINX YKCEI B MPUPOJIEC U OOIIECTBE.

10 KVIACC

[IpencraBnenue JaHHBIX B BHJE TaOJuIl, auarpamMm, TrpadukoB. UTeHwue
rpaduKOB peanbHBIX MpolieccoB. M3BieueHue nadopmaluy u3 1uarpaMm 1 TalJIuil,
UCIIOJIb30BAHUE U UHTEPIPETALIUS TAHHBIX.

OnucaTtenbHasi CTaTUCTHUKA: cpefHEee apuMeTHUecKoe, MeIuaHa, pa3max,
HauOoJbIlIee M HAaWMEHbIIee 3HAaYeHUss Habopa YMCIOBBIX AaHHBIX. [Ipumeps
CIIy4ailHOM M3MEHYUBOCTH.

BepositHOCTh 1 yacToTa. Posib MamoBepOATHBIX U MTPAKTUYECKU JOCTOBEPHBIX
COOBITHI B MPUPOJIC U B OOIIIECTRE.

I'pad, Bepmuna, pedpo.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, IOAMHOXECTBO. Omnepanuu HaJ
MHOKECTBAMHU.

Onementapubie coObITHs. CiydaifHble COOBITHS. BeposiTHOCTH COOBITHIA.
[IpoTHBOMOJIOKHBIE COOBITHUS.

JlepeBo. CoiicTBa iepeBbeB. [IpeacraBieHne sKkciepuMeHTa B BUE JepeBa.

[lepecranoBkn u Qakropuan. CoyeTaHuss W YUCIO codeTaHuid. PemreHue
3a/1a4 ¢ UCOJb30BaHUEM KOMOMHATOPHKHU.

['eomerpudeckass BepoATHOCTh. CiydaliHBIM BBHIOOpP TOYKM U3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcneiTanue. Ycnex u Heynaya. Cepust HCTIBITAHUU 10 IepBOro ycnexa. Cepust

ucnbiTanuii bepuynnu. BeposatHoctu coObITHil B cepuu ucnbiTanuii bepryu.



MaremMaTtndeckoe 0KUJIAHUE U TUCTIEPCHUS.

IIpeameTHbIe pe3yabTATHI

[IpeameTrHble pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl y4eOHOTIO Kypca K KOHILY
oOyueHus B 7 Kiacce:

Uutate uHOpManMio, MPEACTABICHHYIO B Ta0aUIlaX, Ha auarpaMmmax,
MPEACTaBIsATh JaHHbIE B BHJIE€ TaOJHI], CTPOUTHh JUATPAMMBI (CTOJIOUKOBBIC
(cTonbyaThie) U KPYTrOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnuceiBaTh W HUHTEPHPETUPOBATH  pEAJbHbIE  YKCJIOBBIE  JIaHHBIC,
npeACTaBICHHbIE B Ta0IUIAX, HA JUarpaMmax, rpadukax.

Ucnonb3oBaTh Ajisi ONMMCAaHMUS NAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTUKH:
cpenHee apudMeTHUECKOE, MeauaHa, HauOoJblllee W HaWMEHbIIEe 3HAYCHMS,
pazmax.

NmeTh mnpenctaBieHUE O Ciy4yailHONM W3MEHUYMBOCTH Ha MpPUMEpax IIEH,
(¢u3nuecKknX BEIUYHMH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh MpPEJICTaBIEHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTpaMMBbl yUeOHOTO Kypca K KOHILY
oOydeHus B 8 kiaacce:

W3Bnekats U mpeoOpa3oBbIBaTh MH(OOpPMAIKIO, TPEICTABICHHYIO B BHIIE
Tabyull, quarpamMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TaOJIUII, TUATPAMM,
rpaduKoB.

OnucelBaTh J1aHHBIE C MOMOIIBI) CTATUCTUUYECKHX MOKAa3aTelel: CpeaHUux
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTaHIApPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHI YMCIOBBIX 3HAYEHUN M YAaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJI0ICHUH.

HaxonuTe BepOSITHOCTH CIIy4alHBIX COOBITHH B OMBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM 4YHUCIE€ B OINbITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonws3oBaTh rpaduueckue MOJAENIH: JEPEBO CIYy4YailHOTO 3KCIEPUMEHTA,

IrarpaMmbl Diiiepa, YuciaoBas npsimasi.



OnepupoBaTh MOHSATHUSIMU: MHOKECTBO, IOJMHOXECTBO, BBIIOJHSATH
olnepaluyd HAJ MHOXECTBAMH: OOBEAUMHEHUE, NIE€pPEeceueHue, JOMOJIHEHHE,
MEPEUUCIISITh 3JIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh rpadguueckoe MNpPeICTaBICHUE MHOXKECTB U CBA3EH MEXIy
HHUMU ISl ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YKCJIE NIPU PEUICHUM 331a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYPCOB.

[IpeameTrHbie pe3ynbTaThl OCBOEHUS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyudenus B 9 kiacce:

W3Bnekate u mnpeoOpa3oBbiBaTh HH(OpMAlLMIO, TMPEACTAaBICHHYIO B
pa3IMYHBIX HUCTOYHWKAX B BHUJAE TaONUIl, AuUarpamm, rpadukoB, MPEACTABIATH
JTaHHBIE B BUJIC Ta0OJIUII, TUarpaMM, rpaduKoB.

Pemate 3amaud opraHM30BaHHBIM MEepe0OpPOM BapHAHTOB, a TaKXKe C
UCITIOJIb30BaHNEM KOMOMHATOPHBIX MIPABUI U METOJIOB.

Hcnonp30BaTh ONUCATENbHBIE XapaKTEPUCTUKU [JII MAaCCHBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE€ CPEAHUE 3HAUEHUS U MEPbI PACCEUBAHMSL.

HaxoauTe 4acToThl 3HAaY€HUM U 4aCTOTHI COOBITHS, B TOM YHUCIIE IMOJIb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUM .

HaxoauTe BepoOsITHOCTH CITydalHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YyClie B OMNbBITAX C PAaBHOBO3MOXKHBIMH SJIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUIX
VCTIBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUN bepHyum.

NmeTp mnpexacraBiieHME O CIy4alHOM BEJIMYMHE U O PACIpEaCIICHUU
BEPOATHOCTEN.

Nmers mpeacTaBieHHe O 3aKOHE OONBIIUX YHCEN KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIY4ailHON M3MEHUYHUBOCTH U O POJIM 3aKOHA OONBIINX YUCET B
MIpUPOJIe U OOIIECTBE.

[IpeameTHble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyuenwus B 10 kiacce:

Uutate uH(OpManuio, MpeACTaBICHHYIO B TaOiMIlaX, Ha JUarpaMmax,

npcacCTaBIATh JaHHBIC B BUJC Ta6JII/II_[, CTPOUTH JuarpaMMal.



Hcnonp3oBaTh 111 ONMCaHUS JAaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKH:
cpeaHee apudMeTHUECKOe, MeAuaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHWS,
pa3Mmax.

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHUCJIIE
0 pe3yJibTaTaM U3MEpPEHUN U HaOII0ICHUH.

HaxoauTe BEpOSITHOCTU CIy4yalHBIX COOBITUHM B ONbITaX, 3Hasi BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITHH.

OnepupoBaTh MOHSATUSIMUA: MHOKECTBO, TOJMHOKECTBO, BBINOJHSATH
omnepaluy HaJl MHOKECTBAMMU.

Pemate 3amaun OpraHu3oBaHHBIM IEepeOOPOM BapPUAHTOB, a TaKXKE C
UCITOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonp3oBaTh oOmnucaTesibHbIE XAaPAKTEPUCTHKH IS MAaCCUBOB YHCIIOBBIX

JaHHbIX, B TOM 4YUCJIC CPCAHUC 3HAYCHUA U MCPBI paCCCHUBAHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue | KoauvecTBo OcHoBHoOe coep:kaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCS
pasaesa (TeMbl) 4acoB
Kypca

[IpencraBnenue 7 [IpencraBnenue JTAHHBIX B tabnumax. | OcBauBaTh CIOCOOBI TPEACTABIICHHUS] CTATUCTUYECKUX

JTAHHBIX [IpakTyeckue  BBIYMCIEHUS 1O  TAOJUYHBIM | JAHHBIX M YHCIOBBIX MAacCHBOB C IOMOIIBIO TaOJIHUIl U
JNaHHbIM. M3BiIeueHne 1 HHTepIIpeTanns TaOIUYHBIX | AMarpaMM C HCHOJb30BAaHHUEM AaKTYalbHBIX M BaKHBIX
naHHbIX. [lpaktnueckas pabora «Tabmunby. | maHHBIX (IeMorpadudecKkue JTaHHBIE, MPOU3BOJCTBO
I'padmueckoe mpencraBiaeHHe [OaHHBIX B BUJE | IPOMBIIIJICHHON U CEIbCKOXO3SHCTBEHHON MPOIYKINH,
KpPYTOBBIX, CTOJIOMKOBBIX (CTOJIOUATHIX) AMArpaMM. | OOLIECTBEHHbIE U TNPUPOAHbIE sBIEHUS). M3ydarsb
Urenne u mnocTpoeHue auarpamm. I[lpumepsl | MeToabl paboOThl ¢ TaOMMYHBIMH U TpadUUeCcKUMU
nemorpaguueckux — avarpamMm.  [IpakTuyeckasl | IpeICTaBICHUSIMH JaHHBIX C TOMOIIbIO LU(POBBIX
pabota «JlmarpaMmbi» PECYPCOB B XO/I€ MPAKTHYECKUX PadboT

OmnucarenpHas 8 Uucnossie Habopel. Cpennee apudmermueckoe. | OcBauBaTh  TMOHATHSA:  YUCIOBOM  Habop, Mepa

CTaTHCTHKA Menuana uncnoBoro Habopa. OcBauBaTh MOHATHUS: | IEHTPAJIbHOM TEHIEHIMHU (Mepa LIEHTpa), B TOM YHCIe
YUCJIOBOM HAOOp, Mepa IEHTPAJIBHOW TEHIEHIIWU | cpeaHee apudmMernueckoe, wmeauana. OnuchIBaTh
(Mepa meHTpa), B TOM 4HCIE CpeOHEE | CTATUCTUYECKHE JaHHbIE C IOMOUIbIO  CPEIHEro
apudmernueckoe, meauana. denepanbHas pabouas | apudmernyeckoro M MeAuaHel. Pemare 3amauu.
nporpamma | MaremaTtuka. 5—9 xmaccel (6a30oBblii | MI3ydaTh CBOWCTBA CpeHUX, B TOM YHUCJE C MOMOIIBIO
YpOBEHb) 95 Y CcTOWYNBOCTD MeIHaHbl. | TU(PPOBBIX PECypcoB, B XOJi€ MPAKTHYECKUX pPadoT.
[Ipaktnueckas pabota «Cpennue 3HadyeHus». | OcBauBaTh TOHATHSA: HauOOJbIIee W HaWMEHbIIEe
HauGonpiee 1 HauMeHblllee 3HAUEHUSI YMCIOBOTO | 3HAYEHUS YUCIOBOTO MacCHBa, pa3Mmax. PemaTh 3amaun
Habopa. Pazmax Ha BBIOOP criocoba onmucaHusl TaHHBIX B COOTBETCTBHUH C

MPUPOJION TaHHBIX U LIETSIMU UCCIEIOBAHUS
Cnyyvaitnas 6 CnyyaitHas wu3MeHUMBOCTH (mpumepsl). YacroTta | OcBauBaTh MOHATHS: YacTOTa 3HAYCHHHA B MAacCUBE
U3MEHYUBOCTh 3HAQUEHWII B MaccHBE JaHHbIX. [pyNnupoBKa. | JaHHBIX, TPYNIHMPOBKA JaHHBIX, TUCTOrpamma. CTpouTh

I'mcrorpammel. Ilpaktiueckas pabota «CryuaitHas
U3MEHYUBOCTH)

U aHaAJTM3UPOBATh THCTOTPAMMBI, noaouparb
HOIXOAALIMM  Imar  TPYNIHUPOBKH. OcBauBatb
rpaduyeckue npeicTaBlIeHs pa3HbIX BUIOB CIydailHON
U3MEHYMBOCTH, B TOM 4YHCJE C MOMOIIBI0 HHU(POBBIX
pecypcoB, B X0Jie MPAKTUYECKON pabOTHI




HaumenoBanue | KoauuecTBo OcHOBHOe coJepKaHue OcHOBHbIE BH/bI 1eSITEILHOCTH 00YYaIOLIUXCS
pasaesa (TeMbl) 4acoB
Kypca
Brenenue B |4 I'pad, Bepmunua, pedpo. [Ipencrasnenne 3amaun ¢ | OcBauBaTh TOHATHA: Trpad, BepmuHa rpada, pedpo
Teopuio rpados noMompto  rpada. CremeHp  (BaJEHTHOCTBH) | rpada, CTerneHs (BaJICHTHOCTh BEPIINHBI), IIETIh U IUKJL.
BepmmHBL. Yucimo pébep u cymmapHas creneHb | OcBanBaTh TOHSTHS: IMyTh B Tpade, dSHIEpPOB IMyTh,
BepmnH. llemp w mwmkn. Ilyre B rpade. | o06xon rpada, opuentupoBanHsii rpad. Pemars 3amaun
[IpencraBnenue o cBsizHocTH Tpada. O6xoa rpada | HA TOMCK CyMMBI CTeNeHel BepiuH rpada, Ha TMOUCK
(a¥inepoB IyTh). [IpencraBnenue 00 | o6xoxa rpada, Ha MOUCK MyTed B OPUEHTUPOBAHHBIX
OpPUEHTHPOBAaHHBIX Tpadax rpadax. OcBamBaTh CrOCOOBI TIPEACTABICHUS 3a7ad U3
Kypca anreOpbl, TE€OMETPUH, TEOPHH BEPOSTHOCTEH,
JIPYTUX IPEIMETOB C MOMOUIBIO I'padoB (KapThl, CXEMBI,
JJIeKTpUYecKue 1enu, GyHKIHMOHAIbHbIE COOTBETCTBHUSA)
Ha MpuUMepax
BepositHocTh ul|4 CnydaifHBId  OMBIT ®W  ciydaitHoe  coObiThe. | OCcBanBaTh TOHSTHS: CIyYallHBIM OMBIT W CIydaiiHOE
yacToTa BepositHocth 1 yactota  coObiTua.  Pomb | coObITHE, MaIOBEPOSATHOE U MPAKTUYECKHU JOCTOBEPHOE
CIIy4aifHOTO MaJOBEpPOSTHBIX W TMPAKTUYECKH JIOCTOBEPHBIX | coObITHe. M3y4yaThb 3HAYUMOCTh  MAaJIOBEPOSTHBIX
COOBITHSA coOBITHH B TIpUpOJe W B oOmiecTBe. MoHeTa H | COOBITHI B MpUpoJIe M OOIIECTBE Ha BAXKHBIX MpUMEpax
urpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH. | (aBapuu, HECUACTHBIE CIy4yaH, 3allliuTa MEepCOHAIBHOM
[IpakTuueckas paborta «HacroTa BbllafieHus opyia» | nHGOpMalMy, Tepefada JAaHHbIX). M3yuaTh poib
KJIACCUUECKUX BEPOATHOCTHBIX Mojenell (MoHera,
urpajbHas KOCTh) B Teopuu BeposiTHocTell. Habmonars
Y M3Yy4aTh YACTOTY COOBITHI B MPOCTHIX IKCIIEPUMEHTAX,
B TOM YHCII€ C TIOMOIIBIO HU(POBBIX PECYPCOB, B XO€E
MPAKTHYECKON pabOThI
O6001enue, 5 [IpencraBnenue JTAHHBIX. OmnucarensHas | [IoBTOpATH U3yueHHOE U BBICTPAaBATh CUCTEMY 3HAHUH.
CUCTeMAaTU3aIHs CTaTUCTUKA. BeposSTHOCTH CllydyailHOTO COOBITHS Pemarsb 3a7aun Ha npeacTaBICHUE U ONMKUCAHUE JTAHHBIX
3HaHU C TIOMOIIBI0 M3YYEHHBIX XapakTepucTuk. OOcCyxIaTh

OpUMEpPbl  CIydallHBIX COOBITHI, MaJIOBEPOSITHBIX U
NPAaKTUYECKH JTOCTOBEPHBIX CIydailHBIX COOBITHH, HX
POJIM B IPUPOJIE U KU3HHU YEJIOBEKA




HaumenoBanue | KoauvecTBo OcHoBHoOe coep:kaHue OcHoBHbBIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCS
pasaesa (TeMbl) 4acoB
Kypca
OBUIEE 34
KOJIMYECTBO
YACOB
I10 ITPOTPAMME
8 KJIACC
HanmenoBanue | KosmuyecrBo OcHoBHOE conepxaHue OcHOBHBIE BH/IBI AeATEIbLHOCTH 00y4ar0MXxcst
pasaesa (TeMbl) 4acoB
Kypca
[ToBTOpenue xypca | 4 [Ipencrasnenue ganubix. OnucarenbHas | [lOBTOPAT, M3ydeHHOE W BBICTpAWBaTh CUCTEMY 3HaHWM. Pemath
7 xnacca CTaTUCTHUKA. 3a/layd Ha TMPEACTABICHUE W ONHMCAHUE JaHHBIX C IOMOILIBIO
CrnyuaiiHasi ”3BMEHYHUBOCTb. M3YYEHHBIX XapaKTepUCTHK. Pemare 3ajaunm Ha MpeAcTaBICHUE
Cpennue YHUCJIOBOTO Habopa. | FPyNMNUPOBAHHBIX JAHHBIX U OMHCAHUE CIy4yallHOM M3MEHUYMBOCTH.
Cnyuaitaple coObITHs. BepositHocTn u | Pemate 3amaum Ha ompeneieHUE YacTOThI CIydalHBIX COOBITHIA,
yacTtoThl. Kimaccuueckue Moienu Teopuu | oOCy:KJIeHHEe MPUMEPOB CIYYalHBIX COOBITHUN, MaJOBEPOSITHBIX U
BEPOSITHOCTE: MOHETAa W WrpajbHas | MPaKTUYECKH JTOCTOBEPHBIX CIy4ailHbIX COOBITHH, WX pOJIH B
KOCTb IIPUPOJIE U )KM3HU YEIIOBEKA
OnucarenpHas 4 Otxkionenus. Jlucnepcuss uwucioBoro | OcBauBaTh MOHATUSA: AMCHEPCHS WU CTAaHAAPTHOE OTKIIOHEHUE,
CTaTUCTHUKA. Habopa. CraHmapTHOE  OTKJIIOHEHHE | HCIOJb30BaTh 3TH XAPAaKTEPUCTHKU JUIS OMHUCAHUS pPacCEHBaHUS
PacceuBanue YHICIIOBOTO Habopa. TaHHBIX. BbABUraTh runoTes3sl 00 OTCYTCTBUU WIIM HATMYUU CBSI3U
JAHHBIX Jmarpammebl pacceuBaHUs no auarpammam pacceuBaHusi. CTpOUTh JUarpaMMbl pacCcerBaHUs
110 UMEIOLMMCS IAaHHBIM, B TOM YHUCJIE C IOMOIIBI KOMIbIOTEPA
MHuoxecTBa 4 MHuoxecTBo, moAMHO)KecTBO. Onepauuu | OcBauBaTb  MOHSATHS:  MHOXKECTBO,  3JIEMEHT  MHOKECTBa,
HaJ  MHOXXECTBaMHU:  OObEIWHEHUE, | TOJMHOKECTBO. BBHIMONHATH ONepaliu  HaJl MHOXKECTBaMHU:

IiepeceyeHme, JONOIHEHHUE.

CaolicTBa onepanuii HaJy MHOXKECTBAMH:
IIEPEMECTUTENBHOE, COYETATEIBHOE,
pacnpenenTeNnbHOE, BKIIOUEHUS.
I'paduueckoe npeacTaBiIeHue

o0beMHEeHNe, TepeceueHune, TononHeHne. Mcnoibp30BaTh CBOWCTBA:
MEePEMECTUTEIBHOE, coYeTaTeNILHOE, pacnpenenuTenbHoE,
BKIItoueHUs. Micnonb3oBaTh rpaduueckoe mpecTaBlieHne MHOKECTB
MpU ONMHMCAHUU PEATbHBIX IMPOLECCOB U SIBJICHUH, NPHU pPEUICHUU
3a/1a4 U3 IPYruxX y4eOHBIX MPEAMETOB U KYpCOB




HaumenoBanue | KosmuecTrBo OcHoBHoOe coep:kaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
pasaesa (TeMbl) 4acoB
Kypca
MHO’KECTB
BepositHocTh 6 OnemenTapubeie coObITH. Cnydaiineie | OcBauBaTh MOHATHUS: AJIEMEHTApHOE COOBITHE, CIlydaifHOE COOBITHE
CIIy4aifHOTO COOBITHSL. brnaronpusitcTByomue | Kak COBOKYITHOCTh OJIarONpHUATCTBYIOUIUX 3JIEMEHTaPHbBIX COOBITUH,
COOBITHS JJIeMEHTapHble COObITUS. BeposTHOCTH | pABHOBO3MOXKHbBIE 3JI€MEHTapHble coObITHS. Pemats 3amaun Ha
coObITHI. ONBITHI C pABHOBO3MOKHBIMU | BBIYMCIIEHUE  BEPOATHOCTEW  COOBITMH MO  BEPOSITHOCTSAM
3JIEMEHTapHBIMU COOBITHUSMH. | AIEMEHTAapHBIX COOBITHI ciydallHOTO omblTa. Pemiate 3amaun Ha
Cnyuaitapiii  Bb1OOp.  [IpakTmueckasi | BRIYUCICHUE BEPOSITHOCTEN COOBITHI B OIBITax c
paboTa «OmbITH C pABHOBO3MOXKHBIMH | PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIE C
MIOMOUIBIO0 KOMIIBIOTEPA.
Brenenue B Teopuro | 4 Hepeso. OcBanBaTh MOHATHS: IePEBO Kak rpad O6e3 muKia, BUCSJas BepIInHa
rpacdoB CpoiicTBa jaepeBa: €IMHCTBEHHOCTbH | (JIUCT), BETBb JepeBa, MyTh B JepeBe, nuameTp aepeBa. M3ydartpb
MyTH, CYILIECTBOBAHUE BUCSIUEH | CBOMCTBA  JIepeBa:  CYIIECTBOBAHWUE  BHUCSYEH  BEPIIUHBI,
BEPLIMHBI, CBSI3b MEXAY YHCIOM | €IMHCTBEHHOCTh IYTH MEXAYy ABYMs BEpIIMHAMH, CBS3b MEXKIY
BepmIMH U uyucioM pédbep. IlpaBmio | uncnom BepmiMH U 4ucioMm pédep. Pemiate 3agaum Ha MOUCK U
YMHOKEHUS NEPEUNCIICHUE MyTed B JEPEBE, ONpPEAEICHUE YHCIa BEPUIMH WU
pébep B aepeBe, 00Xxoj OWHApHOro JepeBa, B TOM YHCIE C
IIPUMEHEHUEM NIPABUJIa YMHOKEHHUS
Cnyuaiinble 8 [IpoTHBOMOIOKHOE COOBITHE. OcBauBarh MOHATHS: B3aUMHO IPOTUBOINOJIOXKHBIE COOBITHS,
COOBITHS Huarpamma DOiinepa. OObenuHeHHEe U | omepaluyl HajJ COOBITHIMH, 00beTUHEHUE U NTepeceueHue COObITUI,

nepecedeHne coObiTuii. HecoBmecTHbIC
COOBITHSL.

dopmysia  CIOKEHUS  BEPOATHOCTEM.
[IpaBusi0 yMHOXEHHSI BEpPOSITHOCTEH.
VYcnoBHas BeposiTHOCTh. HesaBucumblie
COOBITHSL.

IIpencrasnenue ciry4aiiHOTO
SKCIIEPUMEHTA B BUJIE IEPEBA

muarpamma — Oiniepa  (Dilepa—BenHa),  COBMECTHBIE W
HECOBMECTHbIE CcOObITHS. M3y4aThb TEOpeMbl O BEPOSATHOCTHU
00beMHEHUS ABYX COOBITUI (POPMYIIBI CIOKEHUS BEPOSTHOCTEH ).
Pematp 3amaun, B TOM 4Kclie TEKCTOBBIE 3a7jaud HA OINpE/eTICHHE
BEPOSITHOCTEH 0O0BEAMHEHUS U TIEPEeCeYeHHsI COOBITHI C MMOMOIIBIO
YHUCIIOBOM mpsiMO#l, auarpamm Dilnepa, (GopMynbl CIOXKEHUS
BeposiTHOCTe. OcBauBaTh TMOHATHS: MPaBWIO  YMHOKEHHUS
BEPOSITHOCTEH, YCIIOBHAs BEPOSITHOCTh, HE3aBUCHUMBIC COOBITHS
JepeBo ciydailHOro ombiTa. M3yyaTh cBoiicTBa (OmpenereHus)
HE3aBHCUMBIX cOOBITHI. Pemate 3agaum Ha ompeneneHue u
HCIOJIb30BaHNE HE3aBUCHUMBIX COOBITHIA. Pemath 3amaun Ha MOWCK




HaumenoBanue | KosmuecTrBo OcHoBHoOe coep:kaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
pasaesa (TeMbl) 4acoB
Kypca
BEPOSITHOCTEH, B TOM YHCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIEpEBA
CJIIy4aiHOTO OTIbITa
O60061enue, 4 [IpencraBnenue ganubix. OnucarenbHast | [IoBTOpATh M3yueHHOE W BBICTpauWBaTh CUCTEMY 3HaHUM. Pemiats
cUCTeMaTH3aIus CTaTHCTHKA. 3a/la4yd Ha TMPEACTaBICHUE M OINMCAHME JaHHBIX C IOMOIIBIO
3HaHUH I'padpl.  BeposTHOCTH  CiIydyallHOTO | U3YUYEHHBIX XapaKTepUCTUK. Pemare 3ajauyd ¢ OpUMEHEHHEM
COOBITHSL. DJIEMEHTHl KOMOMHATOPUKH rpados. Pemare 3a7aun Ha HaX0XK/IEHUE BEPOSITHOCTU CIy4ailHOTO
COOBITHS 110 BEPOSTHOCTSAM JIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE B
OTbITaX C PaBHOBO3MOXXHBIMH DJIEMEHTapHBIMH  COOBITHUSMHU.
Pemate 3amaum Ha HaxXOXXJIEHHWE BEPOSTHOCTEH OOBEAUHECHHS H
nepecedeHus COOBITUH, B TOM 4YHCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM  rpaHUuecKux IMpeAcTaBIeHUN U JepeBa
ciIy4JaiiHOTO ombITa. Pemars 3aaun Ha mepevrcieHrne KOMOUHAITUH
(uncna TepecTaHOBOK, 4YHCIA COYETAaHWW), Ha HaXOXICHHUE
BEPOSITHOCTEH COOBITUH C MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHUCJIE C UCTOJb30BaHUEM TpeyroabpHuKa [lackans
OBUIEE 34
KOJIMYECTBO
YACOB
I10 ITPOI'PAMME
9 knacc
HauMmeHoBaHHne KoandecTBoO OcHoOBHOE co/iep:KaHue OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs
pa3naesa (TeMbl) 4acoB
Kypca
IToBTOpenue kypca | 4 IIpencraBnenue JaHHBIX. [ToBTOPATH M3y4EHHOE M BBICTpAMBATh CUCTEMY 3HaHMH. Pemarhb

8 kiacca

OnucarenbHas CTATUCTHKA.
Onepanuu HaJl
HezaBucumocTs cOOBITHI

COOBITUSIMU.

3alavui Ha MPEACTABJIICHHUC U OITMCAHUC TaHHBIX. Pernrate 3amaun Ha
HaXOXICHUC BepOHTHOCTCﬁ O6’LCI[I/IHCHI/IH U NepeCCUCHUA CO6BITPII>'I,
B TOM 4YHCJIC HC3aBUCHUMBIX, C HCIOJIB30BAHHUECM rpa(bnqecxnx
HpCI[CTaBJIGHI/Iﬁ u aepCBa CHy‘IElfIHOI‘O onpiTa. Pemate 3agaun Ha




HaumenoBanue | KosmuecTrBo OcHoBHoOe coep:kaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
pasaesa (TeMbl) 4acoB
Kypca
nepevncieHne KOMOMHamui  (Yuciaa  MEepecTaHOBOK,  YHCIa
COueTaHuil), Ha HAXOXKJEHUE BEPOSTHOCTEH COOBITUH ¢
IpPUMEHEHHEM KOMOMHATOpPUKH, B TOM YHCII€ C HCIOJIb30BAaHUEM
TpeyroJyibHuKa Ilackais
DneMeHTbI 4 [lepecranoBku. ®@axtopuan. Coueranus | OcBauBarh MOHATHS: KOMOMHATOPHOE NIPABWIO YMHOXKEHMS,
KOMOWHATOPHKH 1 YHCIIO COUYETaHUM. yrnopsii0ueHHast mapa, Tpoiika 00beKTOB, IEPECTaHOBKA, (JaKTOpHal
Tpeyronbauk [Tackans. yHclla, COYETaHHWE, YMCIO CcodeTaHuil, TpeyroiabHuK I[lackas.
[IpakTnueckass pabota «Bpruncnenue | Pemarh 3amaun Ha mMepedrcieHHe YHNOPSAJOYEHHBIX Map, TPOEK,
BEPOSITHOCTEN ¢  HUCHOJB30BAHUEM | IEPEUHCIIEHUE MEPECTAaHOBOK M COYETAHHM 3JIEMEHTOB Pa3iIMuHBIX
KOMOHMHATOPHBIX GbyHKIMi | MHOXKeCTB. Pemarh 3aauM Ha TPUMEHEHWE YHCIa COYETAHWU B
ANIEKTPOHHBIX TAOIHID) anredpe (cokpaméHHoe yMmMHOXKeHue, OuHoMm Heiorona). Pemiats,
IpUMEHSsT KOMOMHATOPUKY, 3a/1a4i Ha BBIYMCICHUE BEPOSITHOCTEH,
B TOM 4YHCI€ C TOMOLIbIO DJEKTPOHHBIX TAaONULl B XOJ€
MPaKTUYECKON PabOThI
I'eomerpuueckas 4 I'eoMeTpuueckas BEpOSITHOCTb. OcBauBaTh MOHATHE FTEOMETPUUECKON BEPOSTHOCTHU. Pemarh 3anaumn
BEPOSATHOCTD CrydaiiHblii BBIOOP TOUKHM U3 GUTYpHI HA | HA HAX0XKJICHHE BEPOSITHOCTEH B ONIBbITaX, IPEJCTABUMBIX KaK BEIOOD
IUIOCKOCTH, M3 OTpe3Ka, U3 JAYTU | TOUYeK U3 MHOTOYrOJbHHMKA, Kpyra, OTpe3Ka WM Jyrd OKPYKHOCTH,
OKpPYKHOCTHU YHCJIOBOTO MPOMEXKYTKA
HcnbiTanus 6 HcnsiTanue. Yenex u Heynada. Cepus | OcBauBaTh IOHATHSA: UCHBITAHUE, 3JIEMEHTapHOE COObITHE B
bepnynnu UCNBITAHUH 70  NEepBOro  yclexa. | ucnblTaHuM (ycneX M Heyjaada), cepusi UCHbITAaHWM, HACTYIUIEHUE
Ucnbitanus bepuymnu. BeposTHocTH | mepBoro ycnexa (Heyaauu), cepust ucnbiTanuit bepnymiu. Pemars
COOBITU B CcepUM  HCHBITAaHUH | 3aJja4d HAa HAXOXKJICHUE BEPOATHOCTEH COOBITHIA B CEPUU UCTIBITAHUI
bepuymnu.  Ilpaktuueckas  paboTa | 10 EpPBOIo ycrexa, B TOM YHCIE ¢ IPUMEHEHUEM (POPMYIIbl CyMMBI

«Hcnprranus beprymm»

reoMeTpu4ecKkoil mporpeccuu. PemaTh 3agaun Ha HaxXoXKIECHUE
BEPOSATHOCTEH DSJIEMEHTapHbIX COOBITUH B CEPUM HCIBITAHUHN
bepHymny, Ha Hax0KJIE€HHUE BEPOATHOCTH OIPEAEIEHHOIO YHUCIIA
ycrexoB B cepuu HcnbiTanui  bepnymm. M3ydate B xoze
IPaKTUYEeCKOH padoThl, B TOM YHCIE C TOMOUIbIO HUPPOBBIX
pECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU MCTIBITaHUN bepHymm




HauMmeHoBanue
pasaesa (TeMbl)

Kypca

KoaunuecTtBoO
YyacoB

OcHoBHOE€ Coa€cpKaHue

OcHOBHbIE BHIbI JI€SITEJIbHOCTH oﬁyqamumxm

Crnyuaiinas
BEITMYHMHA

CrnydaiiHasi BEIMYMHA U paclpeieiIeHUue
BEPOSITHOCTEH. Maremarnueckoe
OXXHUJaHWE U JUCIEepPCUs Cly4dailHOM
BeJIMYMHBI. [IpuMepbl MaTeMaTuyecKoro
0KUJaHUS KakK TEOPETUYECKOTO
CpeIHero 3HAYEHUs BEJINYUHBI.
[lonsiTne o 3akoHe OOJBLIMX YHCEI.
N3mepenue BeposTHOCTEH € MOMOIIbIO
gacToT. [IpumeHeHne 3akoHa OOJBIINX
qucen

OcBouTh MOHATHUSA: CilyyaiiHas BEJIMYMHA, 3HAYCHUE CIy4alHOMN
BEJIMYMHBI, paclpesesieHue BeposTHocTel. M3yuaTh U 00cyx1aTh
MpUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX CIy4alHBIX BEIMYUH (POCT,
BEC YEJIOBEKAa, YHWCJIEHHOCTb HACEJEHMs, Apyrue HU3MEHYHUBBIC
BEJIMYMHBI, paCCMaTPUBABIINECA B Kypce€ CTATUCTUKH), MOJEIbHBIX
CIIy4allHbIX BEJMYMH, CBS3aHHBIX CO CIy4allHBIMH OIIBITAMH
(6bpocanue MOHETHI, UTPATBHON KOCTH, CO CITy4allHBIM BEIOOPOM H T.
n.). OcBauBaTh MOHATHS: MaTEeMaTUYECKOE OXHUAAHUE CIy4alHON
BEJIMYMHBI KaK TEOpPEeTHYECKOe Ccpe/lHee 3HauyeHue, TUCIepcus
CITyJailHOM BEJIMYMHBI KaK aHAJIOT TUCIIEPCHU YUCIOBOTO Habopa.
PemaTth 3amaun Ha BBIYMCIIEHHME MAaTEMAaTUYECKOTO OXUIAHUS U
JUCTIEPCUN  TUCKPETHOW CIy4yalHOW BEJIMYHMHBI 10 33JaHHOMY
pacmpeneneHuio, B TOM YUCIIe 3ajad, CBSI3aHHBIX CO CTPaXOBaHUEM
U JOoTepesMH. 3HAKOMHUTHCS C MAaT€MaTHYEeCKHM OXHJaHUEM U
JIUCTIEpCUEN  HEKOTOPBIX  pacnpeiesieHud, B  TOM  YHCIE
pacrpeieNieHus] CydailHOM BEIMYMHBI «YHCIIO YCIIEXOB)» B CEpUU
ucnbiTanuii  bepuysuim M3ydare  wactoTy  cOOBITHS B
MOBTOPSIOUIUXCS CIYyYailHBIX OMbITaX KakK CIy4ailHyl0 BEJIUYUHY.
3HaAKOMHUTBHCS ¢ 3aKOHOM OoJtbIuX uncel (B opme beprymm): npu
OOJBIIOM 4YHCIIE ONBITOB 4YacToTa CoOObITHS OJM3Ka K €ro
BeposiTHOCTH. PemaTh 3agaum Ha H3MEpEHHE BEPOATHOCTEH C
noMouipio yactoT. OOCyXAaTh pojb 3aKOoHA OOJBIIUX YHCET B
000CHOBaHMH YaCTOTHOTO METOJa U3MEPEHHUS BEPOSATHOCTEH.
OO6cyxaate  3aKOH  OOJBIIMX  4YMCeN  Kak  MPOSIBICHUE
CTaTHUCTUYECKON YCTOWYMBOCTH B U3MEHYUBBIX SBJICHHSX, POJIb
3aKOHa OOJIBIINX YHCEN B IPUPOJIE U B )KM3HU YEJIOBEKA

O06001menue,
KOHTPOJTh

10

IIpencrasnenue NaHHBIX.
OnucarenpHas CTaTUCTHKA.
BeposTHOCTB ciry4aifHOTO COOBITHS.
DeMeHThl KOMOWHATOPUKH.

HOBTOpHTL HN3YYCHHOC U BBICTPAHUBATHL CUCTEMY 3HaHUM. Pemath
3alavui Ha MPEACTABJIICHHUC U OITMCAHHUC TaHHBIX. Pernrate 3amaun Ha
HaXOXIACHUC BepOHTHOCTCﬁ CO6HTHI>1, B TOM YHCJIC B OIIbITax C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU COGBITI/I}IMI/I, BCpOHTHOCTeﬁ




HauMmeHoBanue KoauuecTtBO
pa3aeiia (TemMbl) yacos

Kypca

OcHoBHOE€ Coa€cpKaHue

OcHOBHBIE BH/IBI JeSITEJIbHOCTH oﬁyqamumxca

Crny4aifHble BEJIMUYUHBI U
pacrpeneneHus

O00BEMHCHUS U TIEPECCUCHUST COOBITH, BEIUMCISTH BEPOSITHOCTH B
OIIBITaX C CEPUSIMH CIIYHalHBIX HCIIBITAHU

OBLLEE 34
KOJIMYECTBO
YACOB
T10 TIPOTPAMME

10 KJIACC

HaumeHnoBanue paszaena (TeMbl) Kypca

KomanuecTBO yacoB

IToBTOpenue kypca 7-9 knaccon

Hpe,IICTaBJICHI/IG JaHHBIX

w

OnucarenbHas CTaTUCTHKA

w

BepOHTHOCTL H 9aCTOTa cnyqaﬁHoro COOBITHS

1

MuoxecTBa

Brenenue B Teoputo rpados

DneMeHThl KOMOWHATOPUKHU

Hcneiranusa bepaym

CrnyyaiiHasi BeJIMUMHA

O60011eHNE ¥ KOHTPOJIb
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