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[NOSACHUTEJIBHAA 3AIIMCKA

OBLIAA XAPAKTEPUCTHUKA VYYEBHOI'O IIPEIMETA «MATEMATHUKA»

PabGouass mnporpamma mo Maremartuke JUIsl  oOywarommxcs — 5—9
KJIaccoB pa3paboTaHa Ha ocHoBe @enepanbHOr0 TIoCyAapCTBEHHOrO
00pa3oBaTEIBPHOTO CTaHAApTa OCHOBHOTO 00mero oOpa3oBaHUSA C
Y4€TOM U COBPEMEHHBIX MHPOBBIX TpPeOOBaHUU, MPEABSIBIIEMBIX K

MaTeMaTUYeCKOMY  00pa30BaHHMIO, u TpajuIui poccuiickoro
oOpa3oBaHusi, KOTOpble  OOECHEYMBAIOT  OBJQJCHHE  KIIOYCBBIMH
KOMIIETEHI[USIMH, ~ COCTaBIISIFOIMMU  OCHOBY /Ui HENPEPHIBHOIO
00pa3oBaHuUs " camMOpa3BUTHSI, a TaKKe [IEJIOCTHOCTh

OOMIEKYIBTYPHOTO,  JIMYHOCTHOTO ¥  [TO3HABATEIBHOTO  Pa3BUTHS
obyuarommxcsa. B pabodedt mporpamme YYTEHBI HICH U IOJOKCHHS
Konrenmuu pa3BuTHs MaTeMaTHYECKOro oOpas3oBaHus B Poccuiickoit

Oepneparuu. B smoxy umdpoBoit  TpaHCcpopMaiMu  BceX chep
YEJIOBCUCCKON  JEATEIBHOCTH  HEBO3MOXKHO  CTaTh  0Opa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a3oBoii MaTeMaTHYeCKOH

IIOATrOTOBKH. Vixke B HIKOJIC MaTeMaTHKa CIIY)KUT OIMOPHBIM
opeaAMeToOM IJis1 HU3Y4YCHUA CMCKHBIX MOUCHUIUIMH, a TII0CJIC IIKOJIbI

peanbHOU HEO0OXO0IUMOCTHIO CTaHOBHTCS HETMPEPBIBHOEC
oOpasoBaHue, 4TO Tpedyer MOJTHOLIEHHOH 6a3oBoii
0011e00pa3oBaTeIbHON MO/IFOTOBKH, B TOM quCIIe u
MaTeMaTH4YeCKOW. DTO OOYCIIOBIEHO TEM, YTO B HAIIX JHH PACTET
4UCII0 npodeccui, CBSI3aHHBIX c HENOCPEACTBEHHBIM

NIPUMEHEHHEM MaTeMaTHKH: M B cdepe SKOHOMHUKHM, W B OH3Hece,
U B TEXHOJOTMYECKHX OOJacTsX, M JaXke B TyYMaHHTapHBIX cdepax.
Takum o6pa3zom, Kpyr MIKOJIBHUKOB, JUII KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIHPSETCS.

[IpakTHdeckas TOJNE3HOCTh MAaTeMaTHKH OOYCIOBIEHAa TEM, 4YTO
e¢ TMpeaMEeTOM SBISIIOTCS  (yHIAMEHTAJIbHbIE  CTPYKTYpBl — HAIETro
MHpa: TPOCTPAHCTBEHHBIE (OPMBI U KOJIMYECTBEHHBIE  OTHOMIICHUS
OT TPOCTEHIINX, YCBAaUBAEMBIX B HEMNOCPEACTBEHHOM OIBITE, [0
JIOCTAaTOYHO CIIOKHBIX, HEOOXOJUMBIX JUISI Ppa3BUTHsI HAy4YHBIX U

NpUKIAAHbIX uaeld. be3 KOHKpETHBIX MaTeMaTU4YECKUX 3HaHUHU
3aTPyJHEHO TIOHMMaHUE NPHUHIUIIOB YCTPOHCTBA W HCIOJB30BAHUA
COBpPEMEHHOMU TEXHUKH, BOCIIpUATHE u HHTEpIIpeTanus
pa3HooOpa3zHoi COLIMAJIbHOM, 3KOHOMHUYECKOMH, MOJINTUYECKOM
nH(popManuw, MastodpeKTUBHA IIOBCEIHEBHAs IpaKkTUYECKast
nedarenbHocTh.  Kaxgomy delloBeKy B CBOEH KU3HH MPUXOAUTCS
BBIIIOIHATE PacdeTbl M COCTABJATH  AJITOPUTMBL, HaxXOAUTh u
MIPUMEHATh hopmysL, BJIAJIETh MPaKTUYECKUMH MIPUEMaMHU

TCOMETPHUYCCKUX H3Mep€HI/Iﬁ nu HOCTpOeHHﬁ, qyuTaThb PIH(i)OpMaHI/IIO,
OpeACTaBJICHHYIO B BUIC Ta6J'[I/III,



auarpaMM M TpaduKoB, OKHUTh B YCIOBUSAX HEONPENEICHHOCTH U
IIOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydaiHbIX COOBITHH.

OnHOBpPEMEHHO C pacmiupeHueM cdep NMPUMEHEHUs MaTeMaTHKH B
COBpPEMEHHOM  oOmiecTBe Bc¢  Oojee  BaXKHBIM  CTAHOBHTCS
MaTeMaTHYeCKUH  CTWIIF  MBINUICHUS,  MIPOSIBISIOIINICS B
ONpeneNCHHBIX yMCTBEHHBIX HaBBIKaXx. B mporecce HW3yYCHHS
MaTeMaTHKH B apCCHall MPUEMOB M METOJOB MBIIUICHUS YEJIOBCKa
€CTECTBEHHBIM O00pa30oM BKIIIOYAIOTCSI HWHAYKOWUS W JSAYKIHA,
0000IIeHe MW KOHKPETH3allus, aHaJIW3 W CHHTE3, KIIacCHDUKAIUSI U
cucTeMaTH3aIlus, abcTparupoBaHUe u aHaJorusl. OOBCKTHI
MaTeMaTHUYECKUX YMO3AKIIOYCHUH, NpaBWIa WX KOHCTPYHPOBAHHUS
packphIBalOT MEXaHWU3M JIOTHYECKHX TOCTPOCHUI, CIOCOOCTBYIOT
BBIpabOTKEe yMeHHsI (POopMyIUpoBaTh, OOOCHOBBIBATH M JIOKa3bIBaTh
CYXXJICHHUSI, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOC MbINUICHHE. Begymias

PpoOJIb HIPpHUHAAJICIKUT MaTCMaTHUKEC " B (bOpMI/IpOBaHI/II/I
aHFOpHTMH‘IeCKOﬁ KOMIIOHCHTBI MBbBIIIJICHUSA W BOCIIMTaHHUHU yMeHI/Iﬁ
HeﬁCTBOBaTB I10 3aJJaHHbIM ajropurmam, COBCPUHICHCTBOBATH

HW3BECTHBIC U KOHCTPYHPOBaTh HOBBIC. B mporecce pemieHus 3agad —
OCHOBOW y4yeOHOH JeSATeIbHOCTH Ha YpOKaX MaTeMaTUKH —
pa3BUBAIOTCS  Tak)Xe  TBOpYECKass W  NOPHUKIAJHAsE  CTOPOHBI
MBIIUICHUS.

OOydyeHne MaTeMmMaTHKe 1OaeT BO3MOXXHOCTH  pa3BUBATh ¥y
00yYarIIHUXCd TOYHYI, PAlHOHAIBHYIO W HH(POPMATHUBHYIO peUb,
yMeHHe oTOupaTh HauboJiee MOAXOJISIIINE SI3bIKOBbIC, CHMBOJINYECKUE,
rpaduUecKrue CpeacTBa sl BBIPAXKCHUS CYXKICHHH M HArjsIHOrO HX
MpeACTaBICHHUS.

Heo0XoaMMBIM ~ KOMIIOHEHTOM — OOLIe  KyJIbTYphl B  COBPEMEHHOM
TOJIKOBAaHMM  sIBJsieTcss  o0liee 3HAKOMCTBO C  METOAaMH  IIO3HaHUS

JIEUCTBUTENILHOCTH, [IPEJICTABICHUE o npeaMeTe u MeTomax
MaTeMaTUKH, HUX OTIMYHA OT METOJOB JPYTHX €CTECTBEHHBIX u
TYMaHHTapHBIX HAayK, 00 OCOOEHHOCTSIX IPUMEHEHHsS MaTeMaTHKH JUIs
pelleHuss Hay4HbIX u HNPUKIAJHBIX 3aJa4. Taxkum obpazom,

MaTeMaTH4ecKkoe oOpa3oBaHME BHOCHT CBOW BKJIAJX B (QOpMHpOBaHHE
oOmelt KyJIbTYphl YeJIOBEKa.

W3ydyenne maTeMaTHKH TaKKe CIocoOCTByeT 3CTETUYECKOMY
BOCIIUTAHUIO 4YEJIOBEKa, MOHUMAHUIO KpacoTsl u M3sIIIeCTBa
MaTEeMaTHYEeCKUX PacCYXKIACHHH, BOCHPHITHIO TE€OMETPHUYECKHUX (OpM,
YCBOCHHIO HJIEW CHMMETPHUH.

HanpaB.ﬂe}mn BOCIIUTAHUA
Tpazmunomn,le poccniflcm{e AYXOBHO-HPABCTBCHHBICHHCHHOCTH
(Yka3 Ilpe3uaenta P® ot 9 nHosops 2022 r.Ne 809
I'paxxnanckoe Bocnuranue (I')- ['paxk1aHCTBEHHOCTH
IHatpuornueckoe Bocnuranue (I) - [Tarpuorusm, cnyxenne OredecTBy
U OTBETCTBEHHOCTh 32 €r0 Cyab0y, UCTOPHUECKAs MaMATh U



MPEEMCTBEHHOCTh IMOKOJICHUIA, TIpaBa U CBOOOIBI YeTIOBEKa
JyxoBHo-HpaBcTBeHHOE BocnuTanme (/1) - Beicokue HpaBCTBEHHBIE
ujeanbl, JOCTOUHCTBO, TYMaHU3M,MIJIOCEP/IHE, CIIPABEITUBOCTD
IcTeTnyeckoe Bocnutanme (I¢) —

du3znyeckoe BOCNHTaHUE, (POPMUPOBAHHE KYJIbTYPHI 310POBOI0
oOpa3a KM3HM H 3MOIMOHAJBLHOr0 Osaromosyuusi (®) - Kpenkas
ceMbsi (JTEF0OOBb M BEPHOCTh, 3/I0POBbE, TOCTATOK, MIOYUTAHUE POJIUTENICH,
3a00Ta O cCTapmux HM MIAIIHAX, 3a00Ta O MPOJOJDKESHUH POJIa),
MPUOPUTET JYXOBHOTO HaJ MaTepUaJIbHBIM

Tpynosoe Bocnuranme (T) - Co3mparenbHbli TpyA, B3aUMOIIOMOILb,
B3aMMOYBAKECHHE

JkoJiornyeckoe Bocnuranue (Ik) — Musocepaue

Hennocrtu HayyHoro nmo3Hanus (I{) - ['ymanusMm, €IMHCTBO HapoOAOB
Poccun

LHEJIM U OCOBEHHOCTU U3YYEHUA YUEBHOI'O TIPEIMETA
«MATEMATHUKA». 5-9 KJIACCBI

[IpuopurerHpiMu LemsIMM  O0y4YeHHs MaremMaTuke B 5—9 Kkiaccax



ABJISAFOTCA

1. ¢opMupoBaHue ULEHTPAJBHBIX MaTeMaTHYECKMX NOHATHH  (YHCIIO,
BEJIMYUHA, TeOMeTpHuYecKas (urypa, IepeMeHHas, BEpPOATHOCTE,
dhyHKIHA), 00ecTIeUBAFOIIINX MIPEEMCTBEHHOCTh u
MEPCIIEKTUBHOCTh MaTEMaTHYECKOro 00pa3oBaHUsl 00ydYaroIINXCs;

2. moxaBeJeHHE OOydYalOIIMXCSl Ha JOCTYIIHOM JUISI HHUX YPOBHE K
OCO3HAaHUIO B3aMMOCBS3M MaTEMaTHKH M OKPYXKAIOIIETO MHpa,
MOHMMaHUE  MaTeMaTHKH KaKk  dYacTu  oOmed  KyJabTyphl

YeJI0BEYCCTBA;

3. pasBurme MHTEJUICEKTYaJbHBIX u TBOPUYECKUX crocobOHocTeH
0o0ydJaromuxcs, TMO3HABATCIHbHOM AaKTUBHOCTH, HCCICIOBATEIHCKHUX
YMEHUH,  KPUTUYHOCTH  MBINUIEHMs, HHTEpeca K  HU3YUYCHHUIO
MaTEeMaTHKH;

4. ¢opmupoBaHue (PyHKIIMOHAIBLHONH MaTeMaTHYECKOH I'PAaMOTHOCTH:
YMEHHsSI pacliO3HaBaTh IPOSABICHUS MAaTEMAaTHUYECKUX IOHITHH,
OOBEKTOB M 3aKOHOMEPHOCTEHl B  peaJbHBIX JKMU3HEHHBIX
CUTyallMsIX W TNPU H3YYSHUH JIPYTMX YUYEOHBIX [PEJIMETOB,

MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
¢opmymmpoBaTh WX Ha S3bIKE MaTEeMaTHKH W CO3/aBaTh
MaTeMaTHYeCKue MOJIEJIH, MIPUMEHSATH OCBOCHHBIN
MaTeMaTHYeCKUM ammapat hilsE: peuieHus NpaKTUKO-

OPUCHTHPOBAHHBIX  3aJa4, WHTEPIPETUPOBATH W  OICHUBATH

MMOJTyYE€HHBIC PE3yIbTATHI.

OcCHOBHBIE JIMHUM  COJEpKaHUSA Kypca  MaTeMaTHKH B 5—9

Knaccax: «Ywumcma M BBRIYHCIEHHUS», «AnreOpa»  («AnreOpaumdeckue
BBIpAXXCHUA», «YPAaBHEHUS M HEPABEHCTBA»), « DyHKIIHI,
«l'eomerpusi»  («['eomerpuueckue ¢urypel W UX  CBOWCTBay,
«M3mepenne reOMeTPHUIECKUX BEIINYHHY), «BeposiTHOCTD n
CTAaTUCTUKA. ﬂaHHI)Ie JIUHUWU  Pa3BUBAIOTCA MapaljiCJIbHO, Kaxjaasd B
COOTBETCTBUUC COOCTBEHHOW JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJHA OT
JIpyroi, a B TECHOM KOHTaKTe M B3aumoneictBuu. Kpome »srtoro, mnx
00beNMHIET  JIOTHYECKass  COCTaBIIAIONIAs,  TPAAUIMOHHO  TPHUCYyIIas
MaTeMaTUKe M [POHHU3bIBAIOIIAsl BCE  MaTeMaTU4YeCKHEe Kypchl U
cojepKaTeIbHbIe JINHUMY. CdopmynnpoBaHHOE B ®denepalbHOM
TOCYJapCTBEHHOM  0Opa3oBaTeNbHOM  CTaHAapTeé OCHOBHOTO  OOIIETO
obpazoBaHusi  TpeboBaHUE «YMETb ONEePHUPOBATH MOHATHUSIMU:
omnpejeseHue, aKcuoma, Teopema, JI0Ka3aTeIbCTBO; yYMEeHHE
pacmo3zHaBaThb UCTHUHHBIC 4 JIOKHBIC BBICKA3bIBaAHMUA, IpUBOAUTH
NpUMEPBl M KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAaHUA W OTPUIAHUS
BBICKA3bIBAHMH»  OTHOCHTCI KO BCeM KypcaMm, a (OpMHUpOBaHHE
JIOTUYECKUX YMEHHUI paclpenensieTcss Mo BCeM TrojaM oOydeHus Ha
YPOBHE OCHOBHOTO 0011ero obpazosanus. Coaepxanue oOpa3oBaHUs,



COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yjbTaraM  OCBOCHHS paboueit
[IPOTpaMMBbl, pacHpeAeiCHHBIM 10 roxaM O0y4YeHHs, CTPYKTYPHPOBaHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOIPOCAM
oOyuatromuecs oOpalanuch HEOJIHOKPATHO, YTOOBI OBJIaJICHUE
MaTeMaTH4eCKHUMU HOHATUSAMHI u HaBBIKAMH OCYIIECTBIIIIOCH
[IOCTEeIOBATEIPHO W IOCTYNATeJbHO, C  COONIOJCHHEM  IPHHLUIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAaHMS BKIIOYAJINCh B OOIIYI0 CHCTEMY
MaTeMaTUYEeCKUX MPEICTABICHUH OOYyYalOmUXCs, PpaCHIMpss W yriayOuss
e¢, 00pasys MpOoYHBIC MHOKECTBEHHBIC CBS3H.

MECTO VYYEBHOI'O IPEJIMETA «MATEMATUKA» B YUEBHOM IIJIAHE

B COOTBETCTBUU c DdenepanbHbBIM roCcyAapCTBEHHBIM
00pa3oBaTeNbHBIM  CTaHJAPTOM OCHOBHOT'O obmrero oOpazoBaHus
MaTeMaTHKa SBISIETCS OO0s3aTeIbHBIM TPEAMETOM Ha ITaHHOM YypOBHE
obpazoBanusi. B 5—9 kmaccax yueOHbIi mpeamer «MaremaTuka»
TPAJUIIMOHHO HU3YyYacTCs B paMKax CICAYIOIIHUX y4YeOHBIX KypcoB: B 5—6
KITaccax — Kypca «MaremaTuka», B 7—9 Kiaccax — KypcoB
«AnrebOpa» (BKIIFOUas DSJIEMEHTHl CTAaTHCTHKH W TEOPHU BEPOSITHOCTEHN)
U «l"eomeTpus». Hacrosmei IpOrpaMMoit BBOJIUTCS
CaMOCTOSITETIbHBIN yueOHbIH Kypc «BeposTHOCTh M CTaTUCTHUKAY.

Hacrosmedr  mporpaMmoi TpeycMaTPUBACTCS BEIZICIICHUE B
y4eOHOM IUIaHe Ha WM3ydYeHHWe MaTeMaTHKH B S5—6 Kkimaccax S ydeOHBIX
4acoOB B HEACII0 B TCUCHHE KaXIOro roga odOydenus, B 7—9 kiaccax 6
Y4eOHBIX YacOB B HEACII0 B TCUCHHE KaXIOro Trofa OOY4YeHHs, BCETO
952 y4yebOHbIX 4aca.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHUAY YEBHOI'O
INIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIHEI'O OBPA3OBAHMA

OcBoenne y4aeOHOTO npeaMera «Marematuka» JTOJDKHO
obecrnieunBaTh JIOCTUKEHHE Ha YpOBHE OCHOBHOTO o611ero
oOpa3oBaHus CIIEIYOLIIX JIMYHOCTHBIX, MeTaIpeIMeTHbIX u

MIPEIMETHBIX 00Pa30BATEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3VIJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHMUS MPOTpaMMBbl y4eOHOro
npeaMeTa «MaTeMaTukay XapaKTepU3yKTCs:

HanI/IOTI/I‘{eCKOG BOCIIUTAHUC:

OpOSIBJICHUEM HWHTEpPeca K MPOIIJIOMY W HACTOSIIEMY POCCHHUCKOU
MaTeMaTHUKH, ILIEHHOCTHBIM OTHOUICHUEM K OOCTUYKEHHUSIM
POCCUMCKUX MaTeMaTUKOB M POCCUUCKOW MATEMAaTHUYECKON IIKOJIBI,
K HCTIOJIb30BAHUIO ITUX JOCTI)KCHUU B APYrUX HAYKaX U IMPUKIATHBIX
chepax.

['paxcnanckoe W IyXOBHO-HPABCTBEHHOE BOCHUTAHMUE:

TOTOBHOCTBHIO K BBITTIOJTHCHU KO O6$I33,HHOCTCI>i rpaxxaaHvuHa nu
pearu3alnuy ero mpas, MPEJCTAaBICHHEM O MAaTeMaTHYECKHX OCHOBAX
(pyHKIMOHUPOBAHUS  Pa3JIUYHBIX CTPYKTYp, SBJICHHN, NOponeayp
rpa’kJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M MP.); TOTOBHOCTHIO K
OOCYXJICHHIO JTHYECKHUX MpPOOJIeM, CBSI3aHHBIX C NPAKTHUYECKUM
OIPpUMEHEHHUEM JOCTHKEHUM HayKH, OCO3HAaHHEM Ba>XHOCTHU MOpPAaJIbHO-
OTUYCCKUX MMPUHIHUIIOB B ICATCIBHOCTH y'—IéHOFO.

TpyznoBoe BocliuTaHue:

YCTaHOBKOﬁ Ha AaKTHBHOC Y4YaCTHUC B PCEHICHUU TMPAKTHYCCKHUX 3aaayd

MaTeMaTU4YeCKOM HAIIpaBJIEHHOCTH, OCO3HaHUEM Ba)KHOCTH
MaTeMaTU4eCKOro OOpa30BaHMsI HA MPOTSDKCHUUW  BCEH  KU3HH  JUIA
YyCIEUIHON podeccroHaIbHOM JIeSITEeIbHOCTH u pa3BUTHEM

HEOOXOJIMMBIX  YMEHHH;  OCO3HaHHBIM  BBIOODOM W IOCTPOCHHEM
WHIVBUAYAJIbHOW TPAeKTOPUM 0Opa3oBaHMs M OKU3HEHHBIX IIAHOB C
YYIETOM JTUYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH.



DCTETUYECKOE BOCIIUTAHKE!

CITOCOOHOCTBIO K OMOIIMOHAJIBHOMY M JCTCTHYCCKOMY BOCIIPUATHIO
MaAaTCMaTUYCCKHUX O6T)CKTOB, 3ajaa4, peIHCHPIﬁ, paCCY)KHeHHﬁ;
YMCHHIO BUACTH MAaTEMAaTHUYCCKUEC 3aKOHOMEPHOCTU B UCKYCCTBC.

HeHHOCTI/I HAYYHOTO MO3HAHUA:

OpueHTaluel B  JEITEJIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HAy4YHBIX TIPEACTaBICHHN OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
4YeJoBeKa, IPHUPOJBI W OOIIecTBa, IMOHUMAaHHEM  MaTeMaTHYEeCKOH
HAyKH Kak c(epbl YeJIOBEUECKON JIeATEIILHOCTH, DTAloOB €€ Pa3BUTHS
W 3HAYUMOCTH [UISl Pa3BUTHS I[UBWIM3AIMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH U MaTeMaTU4YeCKOIl KyJIbTypOM KaK CpeICTBOM IO3HAHUS
MHpa; OBJAJCHUEM MPOCTEHIINMH HaBBIKAMH HCCIIEI0BATEIbCKOMN
JIeSITeIIbHOCTH.

dusnueckoe BocnuTanue, GopMUPOBAHHUE KYJIBTYPbI 30POBbs KAMOLIMOHAIILHOTO
Omarormorydus:

FOTOBHOCTBIO TIPUMEHSITh MaTeMaTHYECKHE 3HaHWUsI B HMHTEpecax
CBOCrO 3J0pPOBBs, BEJICHUS 310pOBOrO0 o00Opa3a >KH3HU (3I0pOBOE
MUTaHue, cOATAaHCUPOBAHHBIA PEKHUM 3aHSTHH W OTHBIXA, PEeryJsipHas
uznueckas aKTUBHOCTB); c(hOpPMHPOBAHHOCTHIO HaBBIKa
pediiekcun, NpU3HaHUEM CBOEro IpaBa Ha OMMOKY M TakKoOro ke
IpaBa Apyroro 4ejaoBeKa.

DKOJIOTHYECKOE BOCITUTAHUE:

OpUEHTalMeil Ha NOpPUMEHEHHE MaTeMaTHYeCKHUX 3HaHHH s
peumieHus 3ajad B 00JAaCTH COXPAHHOCTH OKpyJKalolleld cpensl,
IUTAHUPOBAHUSI MOCTYNIKOB M OLCHKH HMX BO3MOXHBIX ITOCIEICTBUI
JUIsl  OKpY’Karollel cpeibl; OCO3HaHHEM TIJIOOaJIBHOrO XapakTepa
SKOJIOTHUYECKHUX MPOOJIEM U MyTeH UX pemIeHUs.

JIudnocTHBIE PE3yJIbTATHI, 06CCHC‘II/IBaIOII.[I/Ie aJlaliTaluIo o6yqa}01ueroc;1 KU3MCHAOIIUMCS
YCJIOBUAM COIII/IEIHLHOﬁ n HpHpOI[HOﬁ Cpeabl:

FOTOBHOCTBIO K  JCHCTBUSIM B YCJIOBHUSX  HEONPEAEICHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITEILHOCTh, B TOM 4YHCJIE YMEHHE YUYHThCA Yy JPYTHUX  JIIOJEH,
nmpuoOpeTaTb B COBMECTHOH JEATEIFHOCTH HOBBIC 3HAHHWS, HABBIKH U
KOMIIETEHIIUH U3 OIbITa JPYTHX;

HEOOXOIUMOCTRIO B (OPMUPOBAHWU HOBBIX 3HAHWUW, B TOM YHCIIE
(bopMynupoBaTh HJIEH, MOHITHS, THIOTE3bI 00 OOBEKTaX W SBJICHUAX, B
TOM 4YHCJIE paHee HE HM3BECTHBIX, OCO3HABaTh JAEPUIIUTHI COOCTBEHHBIX
3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOC PA3BUTHUE;

CITIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYK) CHTYAIUIO, BOCIIPUHHUMATH
CTPECCOBYIO CHUTYyaIllI0 KaK BBI3OB, TPEOYIOIIHNA KOHTpPMED,



KOPPEKTHPOBATH IpUHUMaeMBbIe peureHus u nercTBuUs,
(popmynupoBaTh W OIEHWBATh PHUCKH U IIOCIIEACTBHSA, (OPMHUPOBATH
OMBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble  pe3ylbTaThl  OCBOCHHS IporpaMMbl  y4eOHOTO

npeamMera «MaremaTuka» XapaKTepPU3yIOTCs OBJIaJICHUEM
VHUBEPCANbHbIMU nosnagamenbHoIMU Oeticmeusamiu,
VHUBEPCANbHIMU KOMMYHUKAMUGHBIMU Oeticmgusamu U
VHUBEPCANbHBIMU PEYIAMUBHBIMU OCUCMEUIMU.

1) Vuusepcanohvie no3nagamesbHble Oeticmausi obecneuusarom

Gopmuposarue 0a308bIX KOSHUMUBHBIX NPOYECCO8 0OVUaAUWuUxcs (0CgoeHue
Memo008  NO3MAHUA — OKpYXHCalOwe2o  Mupd;  NpuMeHenue — J102UHYeCKUux,
uccre008amenbCKux onepayuil, ymerull pabomams ¢ uHgopmayuetl).

bazoBble Joruyeckue aeiicTBHs:

BBISBJIATH u XapaKTepU30BaThb CYyILLIECTBEHHBIE IIPU3HAKU
MaTeMaTHYEeCKUX  OOBEKTOB, IOHSITHH, OTHOIIEHHUH  MEXIy
MOHSTUSIMU; dbopmynupoBaTh onpeneieHus IOHATH;
YCTaHaBJIMBAaTh  CYIIECTBEHHBI  NpPU3HAK Kiaccuduranmm,

OCHOBaHUs [UIsl OOOOIIEHHUSI U CPABHEHUsS, KPUTEPUH ITPOBOJIUMOTO
aHanusa;

BOCIIPMHHMMATH,  (OPMYyIHpPOBAaTh M  NPEOOpPA3OBBIBATH  CYXKJICHUS:
YTBEpAWUTEIbHBIE M OTPHUIATENbHBIC, CIWHUYHBIC, YacTHBIE M OOIIHE;
YCIIOBHBIE;

BBISIBIISITh ~MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
OPOTUBOPEUUS B (akrax, JIaHHBIX, HaOJIIOASHUSIX u
YTBEPIKIACHUSIX npepjaratb KpUTEPUH JUIsT BBISIBJICHUS
3aKOHOMEPHOCTEH U NPOTUBOPEUNI;

JlefaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTHBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUEHUM, YMO3aKJIFOUEHUI 110 aHAJIOTUH;

pazOuparb J0Ka3aTeNbCTBA MaTeMAaTHYECKUX YTBEPXKIACHHH  (TIpsMble

U OT TMPOTHBHOIO), IPOBOJUTH  CAMOCTOSITEIHHO HECJIO’KHBIE
JI0Ka3aTeIbCTBa MaTeMaTHYEeCKHUX (akroB, BBICTPanBaTh
apryMeHTaIHnIo, MIPUBOJIUTH TIpUMEPBI n KOHTPIPHUMEPBI;
000CHOBBIBATh COOCTBEHHbBIE PACCYIKICHHUS;

BBHIOMpATh  CHoco0  pemieHHst — y4eOHOit 3a7a4u (cpaBHHBATH

HECKOJIbKO BapHaHTOB pEIIeHUs, BbIOMpaTh HamOoJee MOIXOJ SN
C yU4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPHUTEPHUEB).

basoBole mccienoBaTebcKHe  IeiCTBHA:



WCIIOJb30BaTh  BOMPOCHI ~ KaK  HMCCJICIOBATCIbCKUNA WHCTPYMCHT
MTO3HAHHUS; dbopmynupoBaTh BOIIPOCHI, (dbukcupyromme
MIPOTHUBOpEUHE, npoodieMy, CaMOCTOSITEILHO yCTaHABIIUBATh
HCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3Yy, apPryMEHTHUPOBATh CBOO
MO3UIINI0, MHEHUE;

MPOBOJUTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
SKCIIEPUMEHT, HEeOOJbIIOE  HCCIeI0BaHNE o YCTaHOBIICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OO0OBEeKTa, 3aBUCHMOCTEH  OOBEKTOB
MEKy COOOM;

CaMOCTOSTEIPHO  (opMynupoBaTh  O0OOOWICHHWS W BBIBOABI IO
pe3yibTaTaMm MIPOBEACHHOTO HaOJIFOIEHUS, HCCIIEIOBAHUS,
OIICHUBATH JIOCTOBEPHOCTh TOJYYCHHBIX pE3yJbTAaTOB, BBIBOJOB U
0000IIICHUI;

MPOrHO3UPOBATh  BO3MOXKHOE  pas3BUTHE  Mpolecca,  a TaKKe
BBIABUT'aTb NPECANIOJIOKCHUA O €0 pa3BUTUN B HOBBIX YCJIOBUAX.

Padora c nnopmanmeii:

BBIABJIATE HCAOCTATOYHOCTHL H U30BITOYHOCTD I/IH(I)OpMaLlI/II/I, JaHHBIX,
HCO6XO]II/IMI)IX AJIs1 peICHU 3aa4u;

BBIOUPATH, aHaJIU3UPOBATh, CHUCTEMaTU3UupOBaTh 44
WHTEPIPETUPOBAaTh  MHGPOPMAILMIO  PA3JIMYHBIX  BHAOB U (oOpM
NPEJICTABIICHUS;

BbIOMpaTh (opMmy mpenacTaBieHHss HWHGOPMANMKM M WLIIOCTPUPOBATH
pemaeMble 3aJadd  CXEMaMH, JIuarpaMMaMM, HWHOH rpaduxoil u ux
KOMOWHAIHUSIMU,

OLICHUBATH HaJICKHOCTh nHpopMau o KPUTEPUSIM,
MPEJIJI0KEHHBIM yuHTeIEM WM chopMyITMPOBAHHBIM
CaMOCTOSTEIBHO.

2) Vuusepcanviwle KOMMYHUKAmMUueHbvle oelicmeus

obecneuugarom — cOPMUPOBAHHOCL — COYUANLHBIX — HABLIKOB
obyualowuxcs.

Oomenwue:

1. BocnpuHuMaTh # (GOPMYJIHUPOBATH CYXKICHHS B COOTBETCTBHUH C

YCIOBUAMU U LCIAMU OGH_[eHI/IH; ACHO, TOYHO, TPaMOTHO BbIpaAXaThb
CBOIO TOYKY 3pE€HHSA B YCTHBIX M TIHMCbMCHHBIX TEKCTax, JaBaThb

MMOSICHCHHSI  TI0 Xomy pelieHus 3a7a4u, KOMMCHTHUPOBATh
NOJIy4EHHBIH PE3yJIbTAT;

B XoJie OOCYXIECHHUs 3aJaBaTh BOIIPOCHI o CYIIIECTBY
obcyxaaeMon TEeMBI, npoOJIeMBbl, pemaemMoit 3aJ/1a4u,
BBICKA3bIBAaTh  HJICH, HAIICJICHHBIC Ha MOHCK pelICHUS,

COIIOCTABJISITh CBOU CYXKJICHUSIC CYXACHUSIMH APYTUX YyYaCTHUKOB
auajiora, oOHapy>KHUBaTh Pa3JIndHe W CXOJICTBO ITO3UIIHI; B



KOppeKTHOW  ¢opme  GopmMyupoBaTh  pas3HOTIIAacUsI, CBOU

BO3PaXKCHUS;
3. TOpeAcCTaBIATH  pe3ylnbTaThl  pELIeHHs  3aJadd,  JKCIIePUMEHTa,
WCCJICIOBAHUS,  IMPOEKTa;  CaMOCTOSTEIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHsT C YYETOM 3aJad  Mpe3eHTalud H  0coOeHHOCTEH
ayJIMTOPHUH.
CoTpyIHUYECTBO:
IIOHUMAaTh W  UCIOJb30BaTh  NPEUMYILECTBA KOMAaHIHOW U
WHIUBUAYAJIBHOU paboTHI pu pelieHnn Y4eOHBIX
MaTeMaTU4YeCKUX  3ajad; MIPUHUMATH LIeJTb COBMECTHOM

NeATENbHOCTH, IUIAaHUPOBAaTh OPraHM3allMI0 COBMECTHOW  paloTHI,
pacrpenensaTb BUIOBI paboT, JOrOBapUBaThCs, OOCYXIAaTh IMPOIECC H
pe3ysbTatT padboThl; 00001IaTh MHECHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBEIX (opmax paborsl (0OCyXIeHus,  OOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W Jp.); BBIIOJHATH CBOIO  4acTh
paboThl M KOOPAMHHPOBATH CBOM JCHCTBHSI C JAPYTMMH  YJICHAMH
KOMaHJIbl; OLICHUBATh KayeCTBO CBOCrO0 BKJIaja B OOLIMHA MPOIYKT IO
KpUTEPUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aMMOJCHCTBUSI.

3) Vuusepcanvnvle pezynsamugnvle oeticmsusi 06eCnedusaion Gopmuposanue
CMBICIOBBIX YCHAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

CaMOOpFaHI/ISaHI/IﬂZ

CaMOCTOSITEJIBHO COCTaBNATH IUIAH, QJITOPUTM pEIICHHS 3adadu  (Wiu
€ro 4YacTb), BBIOMpATH CHOCOO  pemIeHHUsT €  Y4eTOM  HMEIOLIUXCA
pecypcoB W COOCTBEHHBIX  BO3MOXXHOCTEH,  apryMeHTHpPOBaTb U
KOPPEKTHPOBAaTh BApUAHThI PELICHUN C Y4ETOM HOBOW MH(pOpPMAaINH.

CaMOKOHTPOJIB:

BIAJETh CHOCOOaMM  CaMONPOBEPKH,  CaMOKOHTpPOJIL  @polecca U
pe3yiipTaTta pelIeHus] MaTeMaTHYeCKON 3a1aqu;

MIPEBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUU
3a/1a4ul, BHOCUTb KOPPEKTUBHI B I€ATEILHOCTh HA OCHOBE HOBBIX
00CTOSTENIBCTB, HAWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEN;
OIIEHNBATh COOTBETCTBHE pE3yNbTaTa JEATEIHBHOCTH IIOCTABICHHON
LeIu U YCIOBHSM, O0OBSICHATH OPUYUHBl  JOCTHXKEHUS WUIu
HEJIOCTUXKEHUS Lenu, HaxO0JUTh oIInoKy, JlaBaTh OILICHKY
MIPHOOPETCHHOMY OIIBITY.

[TIPEJIMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynbTaThl OCBOCHHS paboueil mporpaMMmeI
110 MaTeMaTHKe MPEACTABIICHBI 110 ToJaM 00y4YeHHs B



CIEIYIONMX pas3jieflax MpOorpaMMbl B paMKax OTHEIbHBIX KYpCOB: B 5—
6 kmaccax — Kypca «MaremaTtuka», B /—9 Kjaccax — KypcoB
«Anrebpay, «['eomeTpus», « BeposITHOCTh M CTATHCTHKAY.

PasBuTHe JIOTMYECKHUX TIPEJCTABICHHM W HAaBBIKOB JIOTHYECKOTO
MBIIUIEHUST OCYIIECTBISIETCS Ha MPOTSIKEHUHM BCEX JIET OOydeHHUs B

OCHOBHOHM IIKOJE€ B paMKax BCEX Ha3BaHHBIX KypCOB.
IIpennomnaraercsi, YTO BBIIIYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH
BBICKa3bIBaHUS H OTPHUIIAHUSA BBICKA3bIBaHUIA, pacro3HaBaTh

UCTUHHBIEC W JIOXXHBIE BBICKa3bIBaHUS, IMPHUBOAWUTH TIPUMEPBI U
KOHTPIIPUMEDPHI, OBJIAICECT ITIOHATHUAMM: onpeaeacHue, aKCcuomMma,
T€OpEeMa, J0KasaTeJIbCTBO — W HAYYUTCs MHCIOJbB30BaTh HUX TIIpHU
BBITTOJTHCHHNH y‘-IC6HBIX nu BHey‘-IC6HBIX 3agadv.

PABOYAA MPOI'PAMMA VYYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCBI

HEJM U3YYEHUA YYEBHOI'O KYPCA

HpI/IOp UTCTHBIMHU I CIIAMA 06y‘IeHI/I$I MaTemMaTuke B 5—6 Kiaccax
SBJIAKOTCA:

1. mponmomxenue dhopmupoBaHus OCHOBHBIX MaTeMaTHYECKUX
MOHATHUH  (YMCJIO,  BEJIWYUHA, reoMeTpuyeckas ¢durypa),
o0ecTeunBaOIIIX MIPEEMCTBECHHOCTh " MePCIIEKTUBHOCTH

MaTeMaTH4eCcKoro o0pa3oBaHUsl 00yUaIONIUXCs;

2. pa3BuTHE HWHTEIJIEKTYaJIbHBIX u TBOPYECKHUX criocobHOCTEH
oOyJaromuxcsi, MO3HaBaTeJbHOH  AKTHMBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHUH, HHTepeca K U3yYEeHHIO MaTeMaTHKH;

3. nojaBeneHue OOy4YalONMIMXCs Ha JOCTYITHOM JiJIs HUX YPOBHE K
OCO3HAHHWIO B3aMMOCBSI3M MAaTEMAaTHKH M OKPY KAIOIIEro MHpA;

4. ¢dopmupoBaHue (QYHKIMOHAIHLHONH MaTeMaTHYECKOW IPaMOTHOCTH:
YMEHHsI paclio3HaBaTh MaTeMaTH4YeCKHue OOBEKTbl B peajbHBIX
J)KU3HEHHBIX CHUTyalusiX, IPUMEHSITh OCBOCHHbIE YMEHHS st
pelIeHns] TPaKTUKO-OPHEHTHPOBAHHBIX 3aJa4, MHTEPIPETHPOBATH
MOJIy4YeHHbIE pe3yJjbTaTbl M OILEHUBATh WX Ha COOTBETCTBUE
NpakTUYECKON CUTyallnH.

OCHOBHBIC JIUHUM COJIEpPXKaHUsS Kypca MareMaTukd B 5—6 kiaccax
— apudmMeTudeckas € TeoMeTpuYecKas, KOTOpBIE pa3BuBaroTCA
MmapajulesIbHO, KaXKJas B  COOTBETCTBHM C COOCTBEHHOW  JIOTHUKOW,
OJHAKO, HE HE3aBUCHMO OJHa OT JPyro, a B TECHOM KOHTaKTe W
B3auMojeicTBUU. Takke B  Kypce MPOUCXOIUT 3HAKOMCTBO c
9JIEMEHTAMH aJreOpbl U OMUCATEIBLHON CTATHCTHKHU.



Uzyuenue apupMETHIECKOT0 Marepuasa HayuHaeTCs co
CHCTEMAaTH3alMN W  Pa3BUTHS 3HAHWM O  HATYyPaJIbHBIX YHCIIAX,
IOJIy4eHHBIX B HayanbHOW mikose. Ilpu STOM coBeplIeHCTBOBaHUE
BBIYHMCIIUTEIIBHOH TEXHUKH U (OPMHUPOBAHHE HOBBIX TEOPETHYECKUX
3HAHMM COYETAeTCs] C pa3BUTHEM  BBIYHCIUTEIBHONW  KyJIbTYDBHI, B
YaCTHOCTH C OOY4YEHHEM TPOCTEHIINM NpHUEMaM TPUKUAKA W OIECHKH
pe3ynbTaToB BBIYHCIICHUH. Uzyuenue HaTypalIbHBIX qucel
MpoJoyKaeTcst B 6  Kijacce B3HAKOMCTBOM C  HAYaJbHBIMH  MOHITHSIMH
TEOPHUH JIEITUMOCTH.

Hpyroii KpymHbId OJIOK B COACPKAHUU apUPMETUUCCKOW JIMHHUH —
9T0 napobm. Hawamo wu3ydeHHs OOBIKHOBEHHBIX M JCCATHYHBIX JpoOeid
OTHECEHO K 5 kimaccy. DTO TeEpBBI 3Talm B OCBOCHHH JApoOCii, Korma
MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH UJACSIMH, MOHATHSIMH TEMBbI.
I[Ipu »TOM paccMoTpeHHE OOBIKHOBEHHBIX JApoOcii B TOIHOM 0OBEME
MIPEeNIIECTBYET M3YyYEHHUIO JECATUYHBIX Jpo0ei, dTo 1menecoo0pa3HO C
TOYKH 3PCHHs JIOTMKM M3JI0XKEHHUS YWCJIOBOM JIMHWUHW, KOTJa  IpaBHIIa
JNEHCTBUH C  JNECATUYHBIMHA  JPOOSIMH  MOXHO 000CHOBAThH yxKe
M3BECTHBIMH QJITOPUTMAMHU  BBITMIOTHEHUSI JEHCTBUH C OOBIKHOBEHHBIMHU
npodOsiMu.  3HAKOMCTBO  C JIECATUYHBIMU JIpo0sIMU pacmupuT
BO3MOXHOCTH  JUIA MTOHUMAaHUs oOydaromuMucs MIPUKIIATHOTO
MIPUMEHECHMSI HOBOW 3alUCH TPH HW3YYCHHHM JAPYTUX NPEIMETOB W IIpHU
MPaKTUYECKOM HCTojib30BaHnu. K 6 kiaccy OTHECeH BTOpOM  dtam B
M3y4YeHUH Jpo0Oeil, Trje MNpOUCXOIUT COBEPILIECHCTBOBAHUE HaBBIKOB
cpaBHEHHsI W TpeoOpaszoBaHus  JpodOeid, OCBOEHHE HOBBIX
BBIYHMCIUTENBHBIX AJITOPUTMOB, OTTAaYMBAaHHE TEXHHKH BBIYUCICHHH, B
TOM 4HCIie 3HAa4YeHUH BBIPAXKEHUH, COJep)KallMX W OOBIKHOBEHHBIC, W
JIeCATUIHBIC Ipobwu, YCTaHOBJIICHUE cBs3ei MEXKIY HUMH,
paccMoOTpeHHe NPHUEMOB peIleHus 3axad Ha apoOu. B Hawame 6 kiacca
MIPOUCXOJIUT 3HAKOMCTBO C TOHSTHEM IPOIICHTA.

OcoOEHHOCTBIO HW3YYCHHsSI IIOJIOKUTEIBHBIX W OTPHUIATENIBHBIX UYHCEN
SIBJIIETCS TO, 4YTO OHHM TaKXKe MOTYT pPacCMaTpUBaThCS B HECKOJIBKO
sranoB. B 6 kiacce B Havase wusydeHus: Tembl «lloJoXuTeNbHBIE U
OTpULATENbHBIC YHCIa» BblAensercss noarema  «llexsle  uwmcnma», B
pamMKax KOTOpOW 3HaKOMCTBO C OTpULIATEIbHBIMHU qUCIaMU u
JNEHCTBUSMU ~ C  TOJIOKUTEIBHBIMH W OTPHUIATENbHBIMH  YHCJIAMHU
IIPOMCXOJUT HAa OCHOBE COAEPXKATEIBHOTO TOJX0Ja. DTO TMO3BOJIIET Ha
JIOCTYITHOM ypOBHE IIO3HAKOMHTH YyYalUXCS MPAKTHYECKH CO BCEMH
OCHOBHBIMHU TOHSITHUSIMA TEMbI, B TOM 4HCIIE W C [paBUJIAMH 3HAKOB
pu BBITIOJIHEHU T apuPpMETHIECKUX JeHCTBUI. Uzyuenue
palMOHAIBHBIX YHCEJ Ha 3TOM HE 3aKOHYMUTCSA, a OyIeT MpoJaoJDKEeHO B
Kypce anreOpel 7 Kiacca, YTO CTaHET CJEAYIOIIMM IIPOXOJOM BCEX
MPUHIMITHAIBHBIX BOIPOCOB, TEM CaMBIM pa3/AelICHUE TPYIHOCTEH



oOJsieryaeT BOCHPHATHE MaTepuaiia, a paclpelelieHue BO BPEMEHH
CIMOCOOCTBYET MPOYHOCTH MTPUOOPETAEMBIX HABBIKOB.
[Ipn oOy4yeHWMM pemeHWI0 TEeKCTOBBIX 3amad B 5—6  kmaccax

UCTOJB3YIOTCA  apudMETHYECKHe  NPUEMBl  pEIICHUS. TexcToBbIC
3a/1aun, pemaeMble TpPHU OTPAa0OTKE BBIUYHUCIWUTEIBHBIX HAaBBIKOB B 5—06
KJlaccaX, paccMaTpUBAIOTCS 3ajadd CJICAYIOUIMX BHJOB:  3aJayd  Ha
JIBIDKEHUE, Ha 4YacTH, Ha NOKYNKH, Ha paboOTy | IPOU3BOAMTEILHOCTS,
Ha T[POLEHTHl, Ha OTHOIICHUS W  IPOIOPLHUH. Kpome  TOTO,
oOydJaromuecss 3HAKOMSITCS C NpPUEMaMM pelleHust 3ajad  nepebopom
BO3MOXXHBIX BapHaHTOB, ydarcst paboraTh c nH(popManme,
MpeACTaBICHHON B popMe TaOIUIl UIN JHATPaAMM.

B paboueii nporpaMme MIPEyCMOTPEHO (hopmupoBaHnue
MPONENCBTUYCCKUX  alNreOpanyecKux  NpeCTaBICHHIA. byksa KakK

CHMBOJI HEKOTOPOrO 4YHClIa B 3aBUCUMOCTH OT MaTeMaTHYecKOro
KOHTEKCTa BBOJMTCS I[IOCTCINIEHHO. bByKBeHHasi CHMBOJIMKAa  LIMPOKO
HCIOJB3YeTCsl MpeXAe BCero Uil 3amuch  OOIMMX YTBEPKICHHH H
MIPEUIOKEHU, hopmy, B YaCTHOCTH LTS BBIYUCIICHUS
FeOMETPHUYECKHUX BEJIMYMH, B KAUYECTBE «3aMECTUTEIIS YUCIIA.

B xypce «Marematukn» 5—6 kiaccoB mpencTaBiieHa HarJsiiHast
reOMETpHs, HalpaBJCHHAsT Ha pa3BUTHE OOpa3HOTO MBIIUICHUS,
MIPOCTPAHCTBEHHOT'O BOOOPAXKEHHUSI, U300pa3UTEIbHBIX YMEHUH. DTO
BaXKHBIH dTan B U3y4YEHUN I'€OMETPHH, KOTOPBIH OCYIIECTBIISISTCS] Ha

HACJISIHO-TIPAKTHIECKOM YpOBHE,  OIUpaeTcs Ha  HArJISIHO-
o6pa3Hoe MbIIUIeHHEe oOydaromuxcs. bojbliass pojab OTBOAUTCS
NPaKTUYECKOHU NEATEIIBHOCTH, OMBITY, DKCIIEPUMEHTY,

MozenupoBannio. OOyydarommuecss 3HAaKOMSITCSI C T€OMETPHUYECKUMU
(purypamm Ha IUIOCKOCTH W B MPOCTPAHCTBE, C UX MPOCTESHIINMH
KOH(MUTrypauMsMH, ydaTcsi H300pakaTh UX Ha HEJIMHOBAHHOM U
KJIeT9aToOl OyMmare, pacCMaTPUBAIOT WX OPOCTEHIIHEe cBoWcTBa. B
IpolLecce U3yUYeHHUs HArJISIIHOM T€OMETPUH 3HAHMUS, TTOJIyYCHHbBIE
0o0ydJaroImMMHUCS B Ha4daJJbHOW IIKOJIE, CHCTEeMaTHU3UPYIOTCS WU
pacIINPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMYy T1uiaHy B 5—6 kilaccax  uw3ydaercs
MHTErpUPOBAHHBIN IHpeameT «MaremaTuka», KOTOPbIH BKIIIOYAET
apudmMeTHUecKuii Marepual W HarJSIAHYI0 TEOMETPHUIO, a TaKkKe
NPONCACBTUYCCKUE CBCJICHUS W3 alireOpbl, DICMEHTHl JIOTUKH W
Hadajia OIMcaTeIbHOU CTATHCTHUKU.

VYuecOHBII MIaH HAa W3y4YCHHE MATEMaTHKM B 5—O6 Kiaccax OTBOJHT
He MeHee 5 yd4eOHBIX 4acoB B HEJAEIIO B TEUCHHE KaXKJOro rojaa



oOyuenust, Bcero He meHee 340 y4yeOHBIX 4acoB

COIAEPKXAHME YUYEBHOI'O KYPCA (ITO 'TOJJAM OBYUYEHMUS)
5 kiace

Hamypansnsie yucna u Hyao

HarypanbHoe uwmcrmo. Pan  HaTypaJbHBIX — 9uHCel. Yucno 0.
W300parkeHne  HATypaldbHBIX  4YHCEN  TOYKAMHU  Ha KOOPAWHATHON
(uucnoBoit) NpsMOIL.

ITo3unuonHast cucreMa cuucieHUsA. PumMckas Hymepamust — Kak
IIpUMEp HEMO3WIIMOHHON CHCTEeMBl cuucieHus. JlecsTudHas cucTema
CUMCIICHUS.

CpaBHeHHE HATypaJbHBIX YHCEN, CPaBHCHHE HATypalbHBIX YHCEN C
HynéM. Crioco0s! cpaBHeHUS. OKpyTICHHE HATYpPaIbHBIX YHCEIL.

CrnoxeHue HATypaJlbHBIX  YHCCII; CBOMCTBO HyJss TpHA  CJIOXKCHUMU.

Brruutanue Kkak JleicTBHE, obOpaTHOE CJIOJKEHHUIO. YMHOXKEHHE
HaTypaJbHBIX YHCEIl; CBOMCTBA HyNIsd W €AUHULBI TPU YMHOKECHHH.
Jenenne  kak  neiictBue, oOpaTHOe  YMHOXEHHIO.  KOMITOHEHTHI
nercTBUi, CBsI3b MEXIY HUMH. IIpoBepxka pe3yabTara
apudmeTHuecKoro nedcTBusA.  [lepemecTuTeNbHOE M COUYETATEJIBHOE

CBOWMCTBa  (3aKOHBI) CIIOKEHHUSA W  YMHOXCHHS, paCIpeleIuTeIbHOe
CBOWCTBO (3aKOH) YMHOKEHHS.

Hcnonb30BaHMEe OyKB JJTST 0003HaYCHUS HEU3BECTHOTO
KOMITOHEHTa M 3aIlMCH CBOWCTB apu(dPMETHYSCKUX ICHCTBUI.

Jemutenn W KpaTHBIE YHCIIa, pa3JIOKCHHE Ha  MHOXHUTEIH.
IIpocTeie u coctaBHble umucia. [Ipu3Haku nenumocTta Ha 2, 5, 10, 3,
9./leneHue ¢ OCTaTKOM.

Crtenenp C HaTypaJbHBIM IIOKa3aTejeM. 3aluCh 4YHCiIa B BUIAC
CYMMBI Pa3psIAHBIX ClIaraeMBbIX.

YuciaoBoe  BBIpa)KCHUEC. BrluncieHre  3HAYEHHNW  YHCIIOBBIX
BBIpXKEHUN; TOPSIJIOK BBINOJIHEHUsT AelcTBUU. Mcnonb3oBaHue npu
BBIYHCJICHUSIX TEPEMECTUTEIBHOTO W  COYETAaTEeJIhbHOTO CBOWCTB
(3aKOHOB) CIIOKCHHS W YMHOXXCHUS, paCIpEICIUTESIBHOIO CBOMCTBaA
YMHO>KEHHUSI.

Apoou
[IpencraBneHne o npodm Kak crnoco0e 3almuCu  YacTH BEJIHYHHEL.

OObikHOBeHHBIE  Jpobu.  IlpaBuiabHBIE W HENpaBUIIBHBIC npoOu.
Cmemannass ApoOb; MpEACTaBICHHE CMEMIaHHOW Jpoou B BHUJIE
HEMPABWIBHOW  JpoOM W  BBIACICHUE IEJOW YacTH  4Yucia nu3
HEepaBWIbHOW npoOu. M3o0paxkeHwe npoOed TOUYKaMH Ha  YUCIOBOU
npssmoii. OcHOBHOE CBOMCTBO apobOu. CokparieHue ApoOei.



[IpuBenenne napobu k HoBOMYy 3HameHateno. CpaBHeHHE apoOei.

CnoxxeHne W BbUMTAHUE JApoOel. YMHOXEHHE U JelieHHue Apodeii;
B3aMMHO-00paTHBIe npoOn. HaxokaeHwe dYacTW 1eJoro W IEeJNOoro o
€ro 4acTH.

Hecsatnunas 3anuch napoOeil. [lpencraBieHune necsiTUYHOW  JpoOU B
Buae OOBIKHOBeHHOH. M300paxeHnWe MAECATHYHBIX [pobeil ToukamMu Ha
yuCca0BoOM npsiMoil. CpaBHEHUE NECATHUUHBIX ApoOeil.

Apudmerndeckue JCHCTBUS € JECATUYHBIMU JIpoOsiMu. OKpyrieHue
JIECSITUIHBIX JAPOOCH.

Pewenue mexcmoswix 3aoau

Pemrenme  TEKCTOBBIX  3amad  apU(PMETHISCKUM crrocoboM.
Pemienue sormyeckux 3anad. Pemenwe 3amau  nepeboOpoMm  Bceex
BO3MOJKHBIX BapuaHTOB. lVcmosib30BaHUE TMpPU PEIICHUU 3ajad4
TaOJINI] U CXEM.

Pemienne 3amau, coaep>kalmux — 3aBUCHUMOCTH,  CBSI3bIBAIOLIUE
BEJIMYUHBI: CKOpPOCTb, BpEMs, pACCTOSIHHUE; I€Ha, KOJUYECTBO,
CTOMMOCTb. EJIUMHHULBI HU3MEpEHUS: Macchl, obBeMa, LICHBI;
paccTosiHusl, BpEeMeHH, CKOpocTU. CBsi3b MEXAY €AUHULIAMHU
U3MEPEHUs Ka)K/10M BEJIMYUHBI.

PemieHne OCHOBHBIX 3aja4 Ha APOOH.

IIpencraBnenue AaHHBIX B BHUAE TaONUIl, CTOJOYATBHIX AHATPAMM.

Haznaonaa ceomempusn

Harnsaaele mnpeacrtaBieHUs O (urypax Ha IUIOCKOCTH: TOYKa,
npsmas, OTpPE30K, Iyd, yroiu, JloMaHasl, MHOTOYTOJbHHUK,
OKpPYXHOCTh, Kpyr. Yroi. IIpsMoi, OoCTphIi, Tymoil u pa3BEepHYTHII
YTHBL

JiauHa oTpe3ka, METpUYECKHE €AMHHUIBI JAIUHBL. J{JInHa JIOMaHOM,
NepUMETpP MHOTOYyTroJibHUKA. I3MepeHHe H TIIOCTPOCHHE YIJIOB C
TOMOIIBIO TPAHCTIOPTHUPA.

Harmsimaele  mpencraBieHuss O (urypax  Ha  INIOCKOCTH:
MHOTOYTOJIBHUK;, TIPSIMOYTOJBHHUK, KBaapar; TPEYTOJIBHUK, o
paBeHCTBE QUTYP.

HNzo0paxxenne d¢uryp, B TOM 4YHCIe Ha KieTdyarod Oymare.
IToctpoenne xoHuUrypamuii U3 dYacTeil NOPsIMONW, OKPYKHOCTH Ha
HEJINHOBAaHHOM W kjeT4yaTod Oymare. lcrioiib30BaHNE CBOWCTB CTOPOH
U yIJIOB NPsIMOYTOJIbHUKA, KBaJpaTa.

IImomane TPsIMOYTOIBHUKA M MHOTOYTOJIEHUKOB, COCTAaBICHHBIX W3

OpPSIMOYTrOJIBHUKOB, B TOM 4Hcie  (GUryp, H300paXCHHBIX  Ha
KJeTyaTor Oymare. ENWHUIIBI U3MEpCHUS TUIOIIAIH.
Harnsgasre TIpeCTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢urypax:

HpHMoyFOHLHHﬁ napaJjjiejacnumnena, Ky6, MHOTOI'paHHHUKHU.



N300pakeHne  MPOCTEHITUX  MHOTOTPAHHUKOB.  Pa3BeépTku  Kyba |
mapautenenunena. Co3ganue Mojeneld MHOTOTpaHHUKOB (M3 Oywmarw,
MIPOBOJIOKH, IUIACTHWJIMHA H JI.).

OO0BEM  TPSAMOYTOJBHOTO  TapajuleeNnIe 1a, KyOa. Ennanmsr
U3MepeHus: 00beMa.

6 ximacc

Hamypansnsie uucna

Apudmerndeckue  AEHCTBHA €  MHOTO3HA4YHBIMU  HATYPaJIbHBIMHU
yuciaaMu. YHCIIOBBIE BBIPaXEHUs, MOPSIOK NEHCTBUI, UCMONB30BaHUE
ckoOok. Hcmomp3oBaHnME TPH  BBIYHCICHUAX IEPEMECTUTEIBHOTO U
COYETATEIHHOTO CBOICTB CIIOXKEHUS n YMHOKEHHS,
pacupeaeuTeabHOro CBOICTBa YMHOKECHHSI. OxpyrieHue
HaTypaJIbHBIX YNCE.

Jenmutenn wm KpaTHBIE YHCIIa; HAMOONBINIUN OOMIMA IEIUTENb U
HauMeHbIllee obOIee kpaTHoe. JleMuMOCTh CYMMBI U IMPOU3BCICHUS.
JleieHHE C OCTATKOM.

Jlpoou
OOBIKHOBEHHAsT po0Ob, OCHOBHOE CBOHCTBO JpoOH,  COKpalIcHHE

npobeit. CpaBHeHHE U yrHopsaodyuBaHue npoOeil. Pemienwe 3agau  Ha
HaXOXJI€HUE YaCTH OT IeJIOTO W IEeNoro mo ero uactu. JpoOHoe dyucio
KaKk pe3yipTaT gAeneHus. llpeacrtaBieHue JECATHUYHOH ApoOM B BHIE
OOBIKHOBEHHON JpOOM M BO3MOXKHOCTH  MPEJACTABICHHUS  OOBIKHOBEHHOM
apobu B Buae JaeciaTUYHOW. JlecaTwunbie JapobuU U MeTpUuecKas
cuctemMa Mep. ApudMmeTHYecKHe NEHCTBUS W YHUCIOBBIC BBIPAKCHHS C
OOBIKHOBEHHBIMU W JIECSITUYHBIMH JIPOOSMH.

OtHouienue. JleneHne B JaHHOM  OTHOIICHUWH. Macura6,
nponopuus. IlpumeHenue nponopuui Ipyd peLIEHUH 3aJad.

ITonsitue mporieHTa. BpIUKCIeHWE TPOLEHTAa  OT  BEJIUYUHBI U
BEIIMYMHBI TIO €¢ MPOICHTY. BBIpakeHHWEe  TPOLEHTOB  JCCATHUIHBIMHU
npoOsimu. Pemienue 3agad  Ha TPOIUEHTHL. BbIpakeHHWe  OTHOIICHUS
BEJIMYUH B MPOIICHTAX.

Honosrcumenvuvie u ompuyamensusvle wucia

ITonoxurenpHble M OTpuULaTedbHble 4ucia. llensle uucia. Monyib
yuciaa, TeoMeTpuudecKas UHTEepIpeTanus MOy sl qucia.
HN3o0pakenne uncesl HAa  KOOPJAWMHATHOW  1psiMod. YwmciioBblie
npoMexxyTku. CpaBHeHHE dYHuced. ApudMeTHIEeCKHUe JeUCTBUS C
MOJIOKUTEIbHBIMU U OTPULIATSIIFHBIMU YHCIAMU.

IIpsimoyronpHas cHcTeMa KOOpAWHAT Ha TIIocKocTH. KoopamHaTh
TOYKH Ha IUIOCKOCTH, abcuucca W opauHara. IlocTpoeHne Toudek H
(uryp Ha KOOpAMHATHON MIIOCKOCTH.



bykeennvie svipasicenusn

IIpumenenne OyKB JUISI 3alMCU MAaTEMaTHYECKUX BBIPDAKCHUH U
npennoxennii. CBoiicTBa apudmeTHyecKux AeiicTeuii. BykBeHHBIE
BBIPAQ)XEHUSI M YHUCJIOBBIE MOJICTAHOBKU. byKBEHHBIE paBEHCTBA,
HaxXOXXJCHHE HEHU3BECTHOro KoMmoHeHTa. dopmynsl;; (Qopmynsl
mepuMeTpa W TUIOMAAW  IPsIMOYTOJIbHHUKA, KBajgpara, oObema
napajuieJyieruneaa u Kyoa.

Pewienue mexcmoswoix 3aoau

Pemrennme  TEKCTOBBIX  3amady  apH(PMETHISCKUM crroco6omM.
Pemrenne normueckmx 3amad. Pemenme 3amay  mepebopom  Bcex
BO3MOJKHbBIX BapPHAHTOB.

Pemrenne 3amay, coaepykKamiMxX 3aBHCHUMOCTH,  CBS3BIBAIOIINX
BCJIMYUHBI: CKOPOCTh, BpEMsl, pacCTOSHHE, I[eHa, KOJIMYECTBO,
CTOMMOCTB; HPOU3BOJUTEIBHOCTh, BpeMms, 00beM paborhl. EauHuIEI
U3MEpPCHHUsS: MacChl, CTOUMOCTH; pacCTOSHHSA, BPEMCHH, CKOPOCTH.
CBH3I) Me>1<)1y CAUHULIaAaMu I/I3MepeHI/Iﬂ Ka)K)lOfI BCJIIMYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOIICHHEM, IPOTOPIHUOHATHEHOCTHIO
BCJINYMH, HpOL[eHTaMI/I; pemeHHe OCHOBHBIX 3a1a4 Ha I[pO6I/I nu
MPOIICHTHI. Ornenka u MPUKHUIKA, OKpYyTJIEHHE pe3ynbTara.
CocraBieHue OyKBEHHBIX BBIpaKCHUN mno YCIIOBUIO 3aJ1a4u.
Hpe}lCTaBJ’IeHHe JAHHBIX C IIOMOIILHKO Ta6JII/ILl nu I[I/Ial"paMM. CTOJ’I6‘IaTLIe
I[I/IanaMMLIZ YTCHHUC U HOCTpOCHI/Ie. LITeHI/Ie prFOBLIX JII/IanaMM.

Haznaonan zeomempusn

Harmsimaele mpencrtaBieHust o Qurypax Ha IUIOCKOCTH: TOYKa,
npsimasi, OTpE30K, JIyd, yroiu, JloMaHasl, MHOTOYTOJIbHHK,
YETBIPEXYTOJIbHUK, TPEYTOJBHHUK, OKPY)KHOCTB, KPYT.

B3aumMHoe  pacmojoxeHWe  JBYX ~ IPSIMBIX ~Ha  IIJIOCKOCTH,
napajuleJIbHble HOpsIMble, NEPHEHAUKYIsIpHblEe mpsimble. M3MepeHue
paccTOAHUN: MEXAy JABYMsI TOYKaMH, OT TOYKH J0 HNPsAMOI; AIUHA
MapluIpyTa Ha KBaJpaTHOM CETKE.

HN3mepenne u nocTpoeHUE YIriaoB € NOMOIIBIO TpaHcHnopTupa. Buasl
TPEYTrOJIbHUKOB: OCTPOYIOJIbHBIM, HNPSIMOYIOJIbBHbIH, TYHNOYIOJIBbHBIN;
paBHOOEpEHHBINH, pPaBHOCTOPOHHHH. YeTBIPEXyTrodbHUK, HPHUMEPHI
YeTBIPEXYrOJBHUKOB. [IpsIMOYyronbHHK, KBajpaT: HCIIOJIb30BaHUE
CBOMCTB CTOpPOH, yTJIOB, AuaroHajei. M300pakeHne reoMeTPpHUYIECKUX
¢uryp Ha HerMHOBaHHOW Oymare C HCHOJB30BAHHEM ITUPKYJIS,
JIMHEMKH, YTOJIbHUKA, TpaHcnoptupa. IlocTpoeHuss Ha kieryaTtoi
Oymare.

IlepuMeTp MHOTOYTOJIBHHKA. ITonstue TIOTIA N purypsr;
€IMHULBI  u3MepeHust  miomanu. I[IpubmmkEéHHOE  M3MEpeHue
mwiomann GUryp, B TOM 4YHCJI€ Ha KBaJpPaTHOI CETKE.



[TpubnmxéHHOE U3MEPEHUE JJIHMHBI OKPY)KHOCTH, IUIOIIAJM Kpyra.

CuMMeTpusi: LIeHTpajlbHasl, OCeBasi M 3epKajibHasi CUMMETPHH.
[TocTpoeHne CUMMETPHYHBIX QUTYD.

Harmnsnneie MIpeICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢urypax:
nmapajuiesnienunen, KyO, NpusMma, NOUpaMuAa, KOHYC, LWIMHAD, ap U
cthepa. Mzobpaxenue mnpocTtpaHcTBeHHBIX ¢(uryp. I[lpumepsl paszBeépTok
MHOTOI'PaHHUKOB, LWIHHIpA u KOHYyca. Co3znanne Moienei
MPOCTPAHCTBEHHBIX ¢uryp (M3 Oymaru, TPOBOJOKH, IUIACTUIMHA |
Ap.).

ITousaTe o00BEMa; enwHUIBI H3MepeHus o0bemMa. OOBEM TMpsIMO -
YrOJIBHOT'O ITapajulejenuiieaa, Kyoa.

IUIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATHI OCBOEHHS PABOYEN
I[TPOI'PAMMBI KYPCA (ITO TTOJJAM OBYYEHN )

OcBoenne ydeOHOro Kypca «MaremaTnka» B 5—6 Kigaccax OCHOBHOM
LIKOJBl JOJDKHO oOecrneunBaTh JOCTHIKEHHE CIEAYIOUIUX MPEAMETHBIX
00pa3oBaTEIbHBIX PE3YyIbTaTOB:

5 xiacc

Yucna u evluucnenus
1. Tlonumate u IpaBUIIBHO yHOTpC6J’I$[TB TCPMUHBI, CBSA3aHHBIC C

HATypaJIbHBIMU YHUCIIAMH, OOBIKHOBEHHBIMU A JIEeCATUYHBIMU
TIPOOSIMH.
2. CpaBHHBATH u YIOPSIIOYUBATH HATypajbHbIC JHCIIa,

CpaBHMBAaTh B IPOCTEHIIMX CllydasX OOBIKHOBEHHBIE JIpoOH,
JECSITUUHBIE JAPOOH.

3. CoOOTHOCHTh TOYKYy Ha KOOPAWHATHOW (YHCIOBOW) TIPIMOH C
COOTBETCTBYIOIIMM €i duHWcioM H  n300paxaTh  HaTypalbHBIC
YHCJIa TOYKaMU Ha KOOPJAWHATHON (YMCIIOBOI) MPSIMOii.

4. BpImomHATE apu@METHUYECKHe JCHCTBUS C HATypaJlbHBIMHA
YHUCIIaMHM, C  OOBIKHOBEHHBIMH  JPOOSIMHM B  MPOCTEHIINX
cllyJasixX.

5. BBIMONHATE MPOBEPKY, MPUKUIKY PE3yIabTaTa BBIYUCICHUMN.

6. OkpyrisiTh HaTypajbHbIE 4YHCIA.

Pewenue mexcmosuvix 3adau

1. Pemarp TekcTOBBIE 3amaud  apu(PMETHYECKHMM cmocoboM U ¢
IIOMOINIBI0 OPTraHW30BAaHHOTO KOHEYHOTO mepedopa BCEX BO3MOXKHBIX
BapUaHTOB.

2. Pemath 3amadud, COJEpIKAIHE 3aBUCHMOCTH, CBSI3bIBAIOIIHC
BEJIMUYUHBI: CKOPOCTb, BpEMsl, PacCTOSIHUE; I€Ha, KOJMYECTBO,
CTOUMOCTb.

3. Hcmonp3oBaTh KpaTKHE 3aIllUCH, CXEMBI, TaOJIUIbl, O0003HAYCHHUS



10.

11.

IIpU PEIICHUU 3ajad.
[Tonb3oBarbcst ~ OCHOBHBIMM ~ €IUHUIAMH  HM3MEPEHMS:  IICHBI,
MacChl; PacCTOSHHSA,  BPEMEHH, CKOPOCTH;  BBIpaXaTb  OJHHU
€JMHHMIIBI BEJINYMHBI Yepe3 Jpyrue.

W3Bnekarsp, aHAJIM3UPOBATD, OILICHMBATh nH(pOpPMaIHIO,
MpeACTaBIeHHY0 B Tabiuie, Ha  CTOIOYATOW  JmarpaMmme,
WHTEPIPETUPOBATh  NPEJCTABICHHBIC  JaHHBIE, UCIIOJIb30BATh
JaHHBIC TIPU PEIICHNH 3a/a4.

Haznaonan zeomempusn
[Tonp30BaTbcst TEOMETPUUECKUMH  MOHSATHAMU! TOYKa, npsimasi,
OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
[IpuBonnuTe mpuMEpsl OOBEKTOB  OKpPYXKAIOIIETO MHpa, HMEIOMINX
(hopMy U3yUEHHBIX T'€OMETPHUYECKUX (Uryp.

Hcnonb30BaTh TEPMUHOJIOIUIO, CBSI3aHHYKO C  yrJlaMu:  BEpLIMHA

CTOPOHA; € MHOIOYI'OJIbHUKAMH: yroi, BEPIIUHA, CTOpOHa,
JIMaroHaJlb; € OKPY>KHOCTBIO: paiAuyC, AUAaMETp, LICHTP.
H306paxaTsb HU3y4YCHHBIC reoMEeTPUYECKUE ¢urypsr Ha

HETMHOBAaHHOW W KJETYaTOd OyMare ¢ TOMOMIpI0 MHUPKYJIS U
JTUHEUKH.

HaxomuTe HOIHWHBI OTPE3KOB HEIMOCPEACTBECHHBIM H3MEPCHHEM [
[TOMOINIBIO JIMHCHKH, CTPOMTH OTPE3KH 3aJaHHON [UJIMHBI, CTPOHUTH
OKPY>KHOCTB 3aJJaHHOT'O paguyca.

Hcnonp30BaTh CBOWCTBA CTOPOH H YIJIOB IIPSIMOYTOJIbHUKA,
KBagpaTa JUII WX IIOCTPOCHUS, BBIYUCICHHUS IJIOIIA TN u
nepuMeTpa.

BeruucisiTe mepuMeTp W IUIONIAL KBajpara, IPsSMOYTOJIbHUKA,
(uryp, cocTaBICHHBIX W3 TIPSIMOYTOJIFHUKOB, B TOM YHCIIC
(uryp, n3o0pak€HHBIX Ha KjeT4aTod Oymare.

ITomp30BaThCST OCHOBHBIMHA METPUYSCKHUMHU CIHHUIIAMH HU3MEPCHUS
JUIAHBI, ITUIONIAJM; BBIPaXXaTh OJHU CIUHHUIIBI BEIUYUHBI dYepe3
JIpyTHE.

Pacrio3naBarsh rmapasjieIeuIe/I, KyO, HCITOJTL30BaTh
TEPMHHOJIOTHIO: BEpIlWHA, pPeOpPO TIpaHb, H3MEPEHUS;, HAXOIHUThH
HW3MEPCHUs Mapajijielienuie/a, Kyoa.

Beruncisite 00bEM  Ky0Oa, mapajuielienumnena Io  3aJaHHBIM
U3MEPEHUSIM, MOJb30BaThCs €IWHUIIAMH HU3MEPEHHs] 00beMa.
Pemrate  HecOXKHBIC — 3aJa4d  HA  U3MEPCHHE  IEOMETPUYCCKUX
BEIIMYUH B MPAKTHYCCKUX CUTYAIUSX.



6 KJ1ace

Yucna u evluucnenusn

1.

3HaTh M TIOHMMAaTh TEPMHHBI, CBSI3aHHBIE C  Pa3JIUYHBIMU
BHJIAaMU YHCEJI M CHOCOO0AMM HX 3aIUCH, MEPEXOANUTH (eCau 3TO
BO3MOXXHO)OT OJTHOHM ()OPMBI 3aITUCH YHCIIA K JPYTOH.

CpaBHUBAaTh W YHOPSAJOYMBATH LEJIBIE YHCIA, OOBIKHOBEHHBIC
U JECSATHYHBIC NpoOM, CpPAaBHMBATh 4YHCJAa OJHOTO M pa3HbIX
3HAKOB.

BrinmonHsATe, coueTass YCTHBIE MW IHCBMEHHBIE MPUEMBEI,
apudmMeTnyeckue ASUCTBHSA C HATypaJIbHBIMH U LEJIBIMU
qHuCciIaMHM, OOBIKHOBEHHBIMH M JIECSITHYHBIMH  JIPOOSMH,
MOJIOKUTEJIbHBIMU U OTPULIATEIIBHBIMUA YHUCJIAMU.

BpluncnsaTe 3Hauy€HUS YHUCIOBBIX BBIPAXKECHUM, BBIIIOJIHSITH
OPUKUAKY W OLEHKY pPe3yJabTaTa BBIYHUCIEHUHN; BBINOIHSATH
npeoOpa3oBaHUsl YHCIIOBBIX BBIPAXKCHUIN HAa OCHOBE CBOWCTB
apupMETHYCCKUX ACHCTBUHA.

COOTHOCUTH TOUYKYy Ha KOOpJHUHATHOU psAMON c
COOTBETCTBYIOIIMM €M YHCIOM W H300pa)kaTh dYHCIa TOYKAMH
Ha KOOPJMHATHOU IPSIMOU, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B TMPSIMOYIOJbHOW CHCTEME KOOpJHMHAT C
KOOpJAMHATAMH STOW TOYKH.

OkpyrisiTh Ueible 4YHClia M JIeCATUYHbIE JpOOH, HaXOJHUTh
MIPUOJIMIKSHHSI YHUCEIT.

Yucnosvle u 6yK6€HHble evlpaxycenusn

1.

4,

I[Tonnmatre u ymoTpeONATH TEPMHUHBI, CBS3aHHBIE C  3aIUCHIO
CTENIEHW 4YHCJIa, HAaXOAWTh KBaApaT M KyO 4YHCIA, BBIYUCIATH
3HAYEHUS YHUCIIOBBIX BBIPAYXKEHUMN, COJEPKAIIUX CTEHNEHH.

ITons30BaThcsl ~ OpHU3HAKaAMU  JIEITUMOCTH, packianbIBaTh
HaTypaJbHBIC YHCIIA HA MPOCTBIE MHOXHUTEIH.

ITonp30BaThcss ~ MacmTaboM,  COCTaBIATH NIPOIIOPLUHU u
orHomeHHs. Vcmonp3oBaTh OyKBBI Uit  OOO3HAYEHHS HYHCEIN
Ipu  3alUCHU  MATEMaTHYECKUX  BBIPAXKEHUI, COCTaBIISITh
OyKBEHHBIC BBIpOXCHUS U (QOPMYJBI, HAXOIWUTH 3HAYCHUS
OYKBEHHBIX BBIpaXKCHUH, OCYIIECTBIISIS HE0OXOIUMBbIe

IIOJACTaAaHOBKH U Hp€06pa30BaHI/I$I.
HaXOL[I/ITB HEHU3BECTHBIM KOMIIOHEHT paBCHCTBA.

Pewenue mexkcmoewvix 3aoau

1.

PemaTb MHOT'OIIaroBbIC TCKCTOBBIC 3aJa4u apI/I(l)MCTI/I‘IeCKI/IM
Crocooom.

Pemath 3a7a4H, CBSI3aHHBIE c OTHOIIECHHUEM,
MPOTIOPIIMOHATBFHOCTRIO BEJIMYHH, POLCHTAMH; PEIIATh TPHU



OCHOBHBIC 3aJa4YMd Ha ,HpO6I/I U MPOLCHTHI.

Pemats 3amaun, copaepikaiue 3aBUCUMOCTH, CBSI3BIBAIOIIINE
BEIIMYMHBI: CKOPOCTh, BpEMs, pACCTOSHHE, II€HA, KOJIUYECTBO,
CTOMMOCTB;  IIPOM3BOJUTEIBHOCTh,  BpeMsi, 00bEéMa  paboThI,
WCTIONIb3Yysl  apudmMeTrnyeckue  JIEHUCTBUS,  OLEHKY, HPHUKUAKY;
TI0JIB30BATHCA eIMHUIIAMHU N3MEpeHus COOTBETCTBYIOIIUX
BEJINYHH.

CocTaBisAiTh OyKBEHHBIE BBIP@KEHHS 110 YCJIOBHUIO 3aJayu.
W3Bnekarp wnH(pOpManuio, IpeacTaBIeHHYI0 B  Tabiunax, Ha
JINHEWHOH, cronbuaToit 5810 KpYroBoit Juarpammax,
MHTEPIPETUPOBATE  NPEACTABICHHBIC JTaHHBIC; HCIIOJIB30BATh

JaHHBIC TIPU PEIICHNH 3a/a4.
[IpencraBnsaTe WHGOPMALKIO € TOMOINBIO TaOJUI, JIUHEHHOH W
cTosI0YaTOM qUarpaMm.

Haznaonan zeomempusn

1.

[IpuBonnuTe mpuUMEpbl OOBEKTOB OKPYKAIOMIETO  MHpa, HMMEIOIINX
bopmy HU3y4YEHHBIX reOMETPUUYECKUX INIOCKUX u
MIPOCTPAHCTBEHHBIX (DUTyp, MpUMEpHl PaBHBIX W CHUMMETPUYHBIX
uryp.

W300pakaTh C MOMONIBIO IUPKYJsS, JMHEHKH, TpPaHCIOPTHpa Ha
HEJIMHOBAHHOM M KJeT4aroil  Oymare  M3y4YeHHBIE  IUIOCKHE

reoMeTpuueckue  GUrypbl H KOH(pUrypanu, CUMMETPHYHBIC
¢urypsr.

[Tonmp30BaTbcss TEOMETPUUCCKUMHU TOHSATHSIMH: PaBEHCTBO  (uUTyp,
CUMMETPHS; HUCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO c
CUMMETpPHEH: 0Cb CHMMETPHH, LICHTP CUMMETPHH.

HaxomuTe  BeJIMYMHBI  YIJIOB  H3MEpPCHHEM c MTOMOIIIBIO

TPAHCIIOPTUPA, CTPOUTH YTJIBl 3aJaHHOM BEJIMYUHBI, IIOJIB30BAThHCS
IIpU peLIeHUU 3ajJad TIpajyCHOM MepoH yIJIOB; paclo3HaBaTbh Ha
yepTekax OCTPbIi, NPSIMOM, pa3BEPHYTHIM U TyNOH YIJIbI.

Beruncnsare JuiMHY J1OMaHOM, MNEPUMETP MHOTOYIOJbHHKA,
MOJIF30BATHCS €AUHHUIIAMHA H3MEPEHUS JUINHBI, BBIpAXXaTh OJIHU
€IMHUILIbI U3MEPEHUs! NJIUHBI Uepe3 ApyTHE.

Haxonute, HUCIONB3ys YEpPTE)KHBIE WHCTPYMEHTHI, PACCTOSHUS:
MEXJy ABYMsI TOUKAMH, OT TOYKH JO MHPSIMOM, AJIUHY IIyTU Ha
KBaJIpaTHOM CETKeE.

Brruncnsats JI0Maah duryp, COCTaBJICHHBIX nu3
OpsSIMOYTOJIBHUKOB, HCHOJIb30BaTh paszouenue Ha
NpsSIMOYTOJILHUKHA, Ha paBHbIE (QUIYypHl, JIOCTpaWBaHHE 10
OpPSIMOYTOJBHHAKA;,  IMOJB30BAaThCSI  OCHOBHBIMH  C€OWHHUIIAMH

U3MCPCHUS IUIOIIAJH; BBIPpAXKaTh OJHU CIUHUIIBI H3MCEPCHUS
MJI0ILAI Yepes3 Apyrue.



10.

11.

PacnosnaBath Ha MOJENIX W W300paXEHHUAX NHPAMHUAY, KOHYC,

LWIAHAP,  MCIOIb30BaThb  TEPMHHOJIOTHIO:  BepIIMHA,  pedpo,
rpaHb, OCHOBaHHE, Pa3BEPTKA.

N3obpaxats Ha KJIeTYaTOM Oymare MIPSIMOYTOIBHBIH
rapaJijiesIenuIe 1.

Bpraucisite 00bEM  HPSIMOYTOJIBHOTO Mapajulelienuiena, Kyoa,
MMOJB30BaThCs OCHOBHBIMHM E€IUHHULIAMH HW3MEpeHHus o0beMma;
BBIpQ)XAaTh OJHHM €IWHHUIIBI U3MEPEHHUs 00bEMa depe3 IpyTHe.
Pemate HecnoxHbIE 3aJaud  HAa  HAXOXJCHUE TIEOMETPUYECKUX
BEJIMYMH B MIPAKTHIECKUX CUTYaIHSX.



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJJAM OBYUYEHHA)
5 kaacc (He menee 170 )

IIeJ'II/ITeJ'II/I U KpaTHbIC YuUCJIA,
pasijioxkeHue qucia Ha
MHOXUTenu. Jlemenue ¢

3anucpIBaTh Opou3BeJACHNUEC B BHU/C

CTEICHH, YHUTATH CTEICHH,
UCI0JIL30BATh TEePMHHOJIOTHIO
(ocHoBaHwme, II0Ka3aTelb),

HaszBanue JJIeKTPOHHBIE
pa3zaena (TemMbl) OcHoBHOE coep:kaHHue OcCHOBHBIE BH/IbI 1€ITEJIHLHOCTH (uugposbie
Kypca (4uciI0 ol0yyamommuxes o0pa3oBaTe/bHbIE
4acoB) pecypchl)
Harypanbubie JlecaTuunas cucremMa Yurath, 3alUCHIBATH, CPABHUBATH
quciia. CUMCJICHUSI. Psn HaTypaJbHBIE 4YHCIa;, Hpeajaratb H
JleiicTBus ¢ HATypaTbHBIX quced. o0CyKAaTH CIOCO0bI
HaTypajabHbIMM | Hatypanesbiil psa. Yucio 0. YHOPSAOYNBAHUS YUCEIL.
ynciaamu (43 4)| Harypanbubie qucia na | H3zobpaxartn KOOPJUHATHYIO
KOOpPJANHATHOM OpsIMOU. OpsIMyl0, 0TMe4aThb 4YHcCIa TOYKaAMHU
CpaBHeHue, OKpYyTJICHHE Ha KOOPJAWHATHOU TIPSIMOH,
HAaTypaJIbHBIX YHCEJT. HAXOAUTH KOOPJAUHATHI TOUKH.
Apudmernueckue ACHCTBUS  C Hccnenosats cBoMcTBA
HaTypaJbHOTO pAna, yucen 0 u 1 mpu
HATYPaJIbHBIMH YUCIIAMH.
o CIIO’)KCHUHU W YMHOKCHHH.
CBoiicTBa HYJNSI TPH CIOKCHHUH
N HUcnoan3oBarh NnpaBuJo
U YMHOXEHHH, CBOICTBA
OKPYTJICHUS HATypaIbHBIX YUCEIL.
STUHUTIBI pu YMHOXCHUH.
BeinoJyHAThL apupMeTnyecKue
ITepemecTuTenpHOE u o
COCTATOIEHOE cBoiCTEa JAelCTBUS C HATYPAJIbHBIMH YHCIIAMH,
YeTaTEIbH BOWCTB
x BBIYUCJISITH 3HAYCHUS YUCIIOBBIX
CHOKCHI 1 yMHO)Kf HIAL, BBIPAKCHUH CO CKOOKamMu U 0e3
pacnpeaeauTeabHoe CBOMCTBO CKOBOK.
YMHOXKEHUS.




OCTAaTKOM. ITpocteie u
coctaBHbIe uyucnaa. [lpusHaku
nenuMocTH Ha 2, 5, 10, 3, 9.

Crernenp C
[IOKAa3aTeleM.

HaTypaJbHBIM

BBIYMCJIATH 3HAUYCHUS CTEIICHEH.
BbINOJIHATH NPUKUAKY H OLEHKY
3HAUYEGHUH  YHCJIOBBIX  BBIPAKCHHH,
npearatb ¥ NPUMeHSITh IPUEMBbI
NMPO BEePKHU BHIYUCICHUIL.

HUcnonb3oBaTth NpH  BbIYUCJICHUSIX
IIEPEMECTUTEILHOE U COYETaTeIbHOE
CBOMCTBA CIIO)KEHUSI U  YMHOXKEHUS,
pacupeneauTensHoe CBOICTBO
YMHOKEHHUS; ¢opmynupoBarb "
NPUMEHATH npaBuIa

mpeobpa3oBaHUs YHCIIOBBIX
BBIDQKCHUH Ha  OCHOBE  CBONCTB

apu(pMETHUCCKUX NEeHCTBUI.




YucioBsie

PemreHne TEKCTOBBIX 3ajad Ha
apupMeTHIecKue
Ha JBWXKCHHE

BCE
JNEeUCTBUS,
MMOKYTIKHA

BBIPAXKCHUS;
MOPSANOK JCUCTBUU.

HccaenoBathb YHCJIOBBIC

3aKOHOMEPHOCTH, BBIABUTaTh u
000CHOBBHIBATH TUTIOTE3Bl,
(popmyaupoBaTh 00001eHUS U BHIBObI
o pe3ynbraraMm MIPOBEICHHOTO
HCCIICIOBaHUS. dopmyupoBaThH

onpeeeHus JAJIUTENSI U KPaTHOTO,
Ha3bIBATH JICJIUTCIIA ¥ KPATHBIC YHCIIA;
pacno3HaBaTh MPOCTHIE U COCTABHBIE
qrcia; GopMyJTHPOBATHL H MPHMEHATH
NpU3HaK| nenumoctd Ha 2, 3, 5, 9, 10;
NPUMEHATh  AJTOPUTM  Pa3IIOKCHUS
ypclia HA  I[POCThIE MHOXHTENU;
HAXOAUTh OCTAaTKUM OT JEJICHUA WU
HEIIOJIHOE YaCTHOE.

PacnnosHaBaTh HCTHHHBIE M JIOKHBIE

BBICKA3bIBAHUS 0 HaTypalbHBIX
qHCax, NPUBOAUTH MpHUMeEPHI "
KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS u OTpHIIAHUS
BBICKa3bIBaHUH 0 CBOMCTBax
HaTypallbHBIX YHUCE.

KoucrpyupoBarb MaTeMaTHYeCKHe

MpeIJI0KeHUsI C TIOMOIIBIO CBSI30K «H»,
CHIIH», «ECHH..., TO...».

Pemarnb TEKCTOBBIC 3aJ/1a4uu
apudmeTnuecKkum crmocooom,
HCIOJIb30BATh  3aBHCUMOCTH  MEXIY
BEJIMYMHAMHU (ckopocTh, BpeMms,
paccTosiHue; IICHA, KOJIMYECTBO,
CTOUMOCTh W [p.): AHAJH3HPOBATH U
OCMBICJINBATDH TEKCT 3aJa4H,

DJIeKTPOHH
ble
(uudposbie
oOpa3oBareJ
bHbIE

pecypcsl)




nepegopMyJIHpPOBATH yClIOBUE,

HU3BJICKATH HCO6XOHI/IMHG JTaHHBIC,
YCTaHaBJIMBATDH 3aBUCUMOCTH MCKIY
BCIIMYNHAMMU, CTPOUTH JIOTUICCKYIO

LIETIOYKY pacCyKICHUII.

MojaenupoBaTh XOJ pEIISHUS 3ajauu
c MIOMOIIBIO pHUCYHKa, CXEMBl,
TaOJINIIBL.

IIpuBoauTs, pa3dupaTb, OLECHUBATH
pa3NMuYHBIC pELICHHUs, 3alUCH peLICHUN
TEKCTOBBIX 3a7a4.

KpuTnyecku omeHUBaTh MOJyYEHHbBIN

pe3yJibTar, OCYIIECTBJISITh
CAMOKOHTPOIIb,  TMPOBEpsiss  OTBET HAa
COOTBETCTBHE YCJIOBHIO, HAXO0AUTH
OIIIMOKH.

PemaTs 3a7aun ¢ moMouipio nepedopa
BCEX BO3MOXHBIX BAPUAHTOB.
3HAKOMHUTBCSI € HCTOpUell  pa3BUTHS
apu(pMeTHKH




HazBanmue
pa3zaena (TemMbl)
Kypca (4uciI0
4acoB)

OcHoOBHOe coJep:KaHHe

OcHOBHBIE BH/IBI JIESITEIHbHOCTH
o0yuarommxcst

JJIeKTPOHHBIE
(uudposkie
00pa3oBaTe/bHbI
e pecypchbl)

Harasanas
reoMeTpusi.
JIuHUU HaA
miaockocru (12

1)

Touka, mipsimasi, OTPE30K, JIyY.
JlomaHnasi. I3mMepeHue HIMHBI
OTpe3Ka, METPHUICCKHE
€IUHUIIBI U3MEPEHUS JIUHBI.
OXpy>XKHOCTB M KPYT.

[TpakTHueckas pabora
«ITocTpoenune y30pa nu3
OKPY>XHOCTEM».

Yrom. Ipsmoit, OCTpBIi,

TYImOoW W Pa3BEPHYTHIA YTIIBIL.
HU3mepenue yrios.

IIpakTuueckas
«ITocTpoenue yrios»

paborta

PacnozHaBaTh Ha depTe)kax, pHUCYHKax,
ONHCHIBATD, HCIIOJb3YS
TePMUHOJOTHIO, U  H300paxkaTb C
MOMONIBI0  YEPTEKHBIX HMHCTPYMEHTOB:
TOUKYy, HpsIMyIO, OTPE30K, Jyd, YTOI,
JIOMaHy10, OKPY>KHOCTb.
Pacno3snaBarb, NPUBOAUTH
00BEKTOB  peaJbHOI0  MHpA,
dbopMy W3yUCHHBIX QHUTYp,
UX JINHEUHBIE pa3MepBbI.
HUcnoab3oBarh JMHEHKY U
TPAHCIIOPTHUP KaK MHCTPYMEHTHI JUIst
MIOCTPOCHUS U U3MEPEHUS: H3MEPATH
JUTMHY OTpe3Ka, BEIUYHHY yIJa;
CTPOUTH OTPE30K 3aJaHHOM JUIMHBI,

yroJ, 3aJJ]aHHOW BEJIUYMHBI;

OTKJIAIBIBATh IIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPY>KHOCTb

3agaHHOro paanyca.M3o0paxarh
KOH(HTrypaluu reoMeTpuieckux Guryp
HU30TPE3KOB, OKPYXKHOCTEH, HX
yacTell Ha HeJIMHOBAHHOWHU KJIeTYaToH
Oymare; npeajiaratb, ONUCHIBATh U
00CyK1aTh CIOCO0BI, AJITOPUTMBI
TTOCTPOCHHS.

PacnozHaBath W u3o0pakaTh  Ha
HEJIMHOBAHHOW W KjeT4aToW Oymare

NnpuMepsbI
HMEIOIINX
OIIEHUBATDH




MPSIMOW, OCTPBIA, TYHOW, pa3BEPHYTHIA
YTIIBI; CPABHUBATH YTJIBL.

BoruucasarTsb JJINHBI OTPE3KOB,
JIOMAaHBbIX.
Ilonumartsp " HCII0Jb30BaATh npu

peleHn  3a1a4 3aBHCHMOCTH MEKIY
eIMHUIIAMH METPUYECKOH  CHCTEMBI
Mep; 3HAKOMHTbCSI C HEMETPHUYCCKIMHU
CHCTEMaMH Mep; BbIpaKaTh JUIHHY B

Ppa3InuHbIX e/IMHHLIAX U3MEPEHUSL.
HccaenoBarb ¢burypsr u
KOHQUTypaluy, HCIONB3ys LU(POBbIC
pecypcsl
OO0BIKHOBEHHBIE|  J[H0GH. [TpaBunbHbBIC n | MonenupoBaTh B rpaduuecKon,
apodu (48 1) HENpaBUJIbHbIE IpoOH. npeaMeTHoit  ¢opme, ¢ MOMOIIBIO
OcHOBHOE  CBOMCTBO  JapoOH. | KOMIbIOTEpa MOHATHA U  CBOMCTBa,
CpaBHeHue npobeit. CroxxeHue CBSI3aHHBIC C OOBIKHOBEHHOH JIPOOBIO.
M BbIYMTAHHE OOBLIKHOBEHHBIX | YHMTATh M 3aNMCHIBATH, CPABHUBAThH
napobeit.  CmemanHas  gpoOb. | OOBIKHOBEHHBIE — JIpOOM,  Npeliararhb,
YMHOXKEHHE " nesieHue | O00OCHOBBLIBATH M 00CYKAATH CMOCOOBI
OOBIKHOBCHHBIX npo0eit; yNOPs0YUBAHUS JPOOEH.
B3aMMHO-00pATHbIE npo6u. HN3006paxkaTh  OOBIKHOBEHHBIE  JIPOOH
Penienue TEKCTOBBIX 3ajay, TOYKaMHM Ha KOOpZ[HHaTHOﬁ HpﬂMOﬁ;
cozeprKalux ,le06I/I. HCIO0JIL30BaATH KOOPJAMHATHYIO
OCHOBHEBIE 321241 HA IPOOH. NpAMYIO JUls CpaBHEHHs JpoOeit.
Ipumenenue 6yKB Ut ®opmMyaHupoOBaTh, 3aMUCHLIBATE €
S MATEMATHYECKIX NMOMOIIbI0 gym; OCHOBHOE  CBOWCTBO
o N OOBIKHOBEHHOH  N1poOW;  HMCHOJIB30BATh
BBIPOXXCHUH U NIPEAI0KEeHUN z
OCHOBHOE CBOWCTBO Ipobu TS

COKpaIIleHust Ipo0Oeil u npuBeIeHNs
JIpo0M K HOBOMY 3HaMEHATEIIo.




I[peacraBasiTh CMEIIAHHYIO JIpo0b B
BUJIE HEMpPaBUIbHON u BBIIEIIATE
LEeJIYI0 YacTh 4YHWCIA W3 HENpaBUIbHOU
IpoOu.

BpinoyiHATH apudmeruyeckue
JefcTBHSA ¢ OOBIKHOBEHHBIMHU JPOOSIMI;

NMPUMEHSATH cBoOiicTBa
apuHMETHICCKUX JNeWCTBUN TS

palMOHaIN3aMU BBIYUCICHU.
BbInOJIHATE  HNPUKHAKY M OLEHKY
pe3ysibTata BBIYMCICHUI; mNpeajararb u

NPUMEHATH NMPHUEMBbI NPOBEPKH
BBIYMCJICHUH.

IIpoBoauTh HCccae0BaHus CBOMCTB
npoOei, OIUpPAasICh Ha YHCIOBBIC

SKCIIEPUMEHTH (B TOM  4YHCcIe  C
TTOMOIIBI0 KOMIIBIOTEPA).

Pacno3HaBaThb HCTHHHBIE W  JIOKHBIE
BBICKA3bIBAHUA O JpOOsX, NPHBOIAMTH
npuMepbl ¥ KOHTPIPUMEDPHI, CTPOUTH

BBICKA3bIBAHUS u OTpHIIAHUS
BBICKQ3bIBAHUM.

Pemarn TEKCTOBBIE 3a/1a4u,
cozepkale JpoOHBIE  JaHHBIE, u

3aJadu Ha HaXO0XIACHUC YaCTu ICJIoro
H [OCJOoro mno €ro 4acTHu, BbIABJATH HX
CX0ACTBA M pa3janvus.




MOIIe.]IPIpOBaTb X0 peuieHud 3aaadu

c IIOMOIIBIO pHUCYHKa, CXEMBl,
TaOJTHUIIBL.
IlpuBoauth, pa3duparb, OLEHUBATH

pa3iaudYHbIE PpELICHHs, 3alUCH pPEIICHUI
TEKCTOBBIX 3a/ad.
KpuTnyecku oneHUBaTh M1OJy4YEHHbIN

pe3yJbTar, OCYILECTBIIATH
CaMOKOHTpOJIb, ~ HpOBEpPsii  OTBET Ha
COOTBETCTBHUE YCIOBHIO, HaXOJHUTh
OIINOKH.
3HAaKOMHMTBCA ¢ HCTOpPHell  pa3BUTHA
apupMeTHKU
Harasignast MHOroyrojipHUKH. OnuceiBaTh, HCIIO0JIB3Y
reomMmeTpusi. YeThIpEeXyTroIbHHUK, TEPMHHOJIOTUIO, H300paxkaTh C
MHOroyroJibHu | TpsIMOYTOJIBHUK, KBAIApaT. MOMOIIBI0  YEPTSKHBIX  HMHCTPYMEHTOB
k(10 ) TpaxTHueckas paGora U OT pYyKH, MOJAEIHPOBATH U3 Oymaru
MHOT'OyT'OJIBHUKHU.
«loctpoerne IlpuBoaurs NpUMepPbI 00BEKTOB
IpAMOYTOJIbHH KA N pearbHOTO MHpa, UMEIMUX (GopMy
3aJaHHBIMU  CTOpOHaAMH  Ha ’
MHOTI'OYTOJIbHUKA, HPsIMOYI'OJIbHUKA,

HCJIMHOBAHHOU Oymarey.

TpeyronabHuK.

ITnomans Hu nepuMeTp
OPSIMOYTOJbHUKA u
MHOTOYTOJILHUKOB,
COCTaBJICHHBIX us3
OPSIMOYTOJIbHUKOB, €JIMHUILIBI
U3MEPEHUs IUIOILA TN,

I[lepumeTp MHOTOYTOJNBHHUKA

KBaapara, TPEyYrojbHHUKa, OUEHUBATH
UX JIMHEUHBIC pasMephbI. BoIuucaaATh:

epuMeTp TPEyTroJIbHUKA,
MPSIMOYTOJIBHUKA, MHOTOYTOJILHHKA;
TUIOIIAJTb MPSIMOYTOJIBHUKA,
KBaJpara.

HN3o00paxkaTh OCTPOYTOJBHEIE,
MIPSIMOYTOJIbHBIE n TYHOYTOJIbHBIE
TPEYrOJIbHUKH.




Crtpouts Ha HEJIMHOBAHHOM n
KJIETYaTON Oymare KBazapat n
MIPSIMOYTOJIbHUK c 3a/laHHBIMHU
JUTHMHAMH CTOPOH. Hccnenoats
CBOHCTBA MPSIMOYTOJIbHUKA, KBaJgpaTa
MyTeM  OKCIIEpUMEHTa,  HaOJoJeHus,
HU3MEpeHus, MOJICTUPOBAHUS;
CpaBHHUBaTh  CBOHCTBa  KBajpara U
MPSIMOYTOJIbHUKA.

Koncrpynposarhb MaTeMaTH4YeCKHe
MpeIJI0sKeHUsI C TIOMOIIBIO CBSI30K
«HEKOTOPBII», «ITF000I.

PacnosHaBaTbh UCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHMSI O  MHOrOYrOJbHHUKAaX,
NPUBOJAUTDH NpHUMepbI u
KOHTPIIPUMEPBHI.

HccaenoBaTs 3aBHCHMOCTb  ILIOMIAIH
KBaJapaTa OT AJIMHBI €0 CTOPOHEI.
HMcnoub30BaTh cBOICTBA KBAJIPATHOMI

CETKHU Js IIOCTPOEHMUS huryp;
pa3ouBaTh HPSIMOYTOJIbHUK Ha
KBaJpaTHI, TPEyTOIBHUKH;

COCTaBJIATH (QUTYDPBHI U3 KBAJPATOB U
NpSIMOYTOJIbHUKOB M HaxOJIWUTh  MX
miomanb, — pasouBate  QUrypel  Ha
MIPSIMOYT OJIbHUKH W KBagpaTbl W
HaXOJUTh UX TUIOIIA[b.

BeipaxkaTh  BenMYMHY  IUIOIIAJM B
Pa3INYHBIX SAMHUIIAX HU3MepeHus




METPUYECKON CHUCTEMBbI Mep, MNOHUMATH
H HCHOJb30BATh 3aBHCHMOCTH MEXIY
METPUYECKUMH €IUHUIIAMU H3MEpPEHUS
TJIOIIA .

3HaKOMUTBCS ¢ NpUMepaMu

NpUMeHeHHs] IUIOMIAA M INepUMEeTpa B
MPAKTUYECKUX  CHUTyaIUsX. Pemars
3aJa4u u3 peanbHOI JKU3HU,

npegjaratb M 00CY:KIaTh Ppa3jUYHbIe
cnoco0bl penreHus 3a1ad

BbinoaHATh apupMeTHICCKUe
MEHUCTBHUS C  JECSITHYHBIMH IPOOSIMU;
BBINOJIHATHL TNPHUKUAKY H  OUEHKY
pe3yJibTaTa BBIYMCICHUM.

IIpumeHaTs CBOICTBA
apu(pMETHUCCKUX neucTBuit JUIS
pauyoHaIU3ai BEIYMCICHUI.
IIpumeHsTH NMPaBUIIO OKpYTIJIeHHs
JIECITUYHBIX TIpoOeit. IpoBoauTh
HCCJIeI0OBAHUS CBOMCTB JIECATUYHBIX
npobet, ONUpasACh Ha YHUCJIOBBIE
SKCIEPUMEHTHl (B TOM yuclIe c
MMOMOIIEI0  KOMITBIOTEPA), BbIABUIaTh
TUNOTE3bI u MIPUBOJIUTH 170
000CHOBaHUSI.

Pacno3HaBaTh HMCTHUHHBIE U  JIOXKHBIE
BBICKQ3bIBaHHUSI O Jpo0sSX, NPHBOIUTH
npuMepbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHU S U OTpHUIIAHUS
BBICKQ3bIBAHUH.




Pematn TEKCTOBBIE
couepkamue JApoOHbIE JaHHBIE, W Ha
HaXxOXXJCHHE 4YacTH IIeJIOTO M  IEJIOTro
o  ero  4acrty; BBISIBJISAATH 175
CXO0/JCTBA U Pa3INYusl.

MopeaupoBaTh XOA pEIIEHUS 3aJadd
C TIOMOIIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.
IIpuBoauTh, pa3duparb, OLECHHUBATH
pasmu4HbIC peuIeHus, 3alncH
pellIeHul TEKCTOBBIX 3aJay.
OnepupoBath JIpOOHBIMH YHCJIAMH B
peanbHBIX KU3HEHHBIX CUTYaLHsX.
KpuTnyecku oueHUBATH MOJYyUEHHbIH

3a1a4u,

pe3yibTar, OCYIIECTBIIATH
CAMOKOHTPOIIb,  MpPOBEpsisi ~ OTBET HAa
COOTBETCTBHE YCIIOBHUIO, HaXOIUTh
OIIIMOKH.

3HAKOMHTBLCH € MCTOPHUE  pa3BUTHSA
apupMeTHKU

Harasanas
reoMeTpus.
Tesia u purypsol
B MPOCTPaHCTBe

Ow

MHuororpagauku. M3o0paxeHne

MHOTOIPaHHHUKOB. Monemn
MIPOCTPAHCTBEHHBIX Teln.
ITpssMOyrosbHBIN
napauiesenuIes, KyO.
Pa3ssepTku KyOa u
rmapajseenuneaa.
ITpakTuueckas paboTta

«Pa3BeépTKa KyOa».
OO0BeM Kyba, TPSIMOYTOJBHOTO

Pacno3HaBaTh Ha uepTexkKax, PHCYHKAX,
B OKpPY:KalomeM MHpe TPsSIMOYTOJIbHBIN

napanienenunes, KyO, MHOTOTPAHHUKH,
ONHCBHIBATH, HCIOJb3YS
TEPMHHOJI0THIO, OLeHHBAThH
JINHEHHbIE pa3Mephl.

IIpuBoautsh NpHUMepbI 00BEKTOB
peanpHOrO  MHpa, HMeIUX  (Gopmy
MHOI'OIpaHHUKA, NPSAMOYTOJILHOI'O

rapaJjuielienuieaa, Kyoa.
HN3o00paxkaTs ky0 Ha KieTdaTtoil Oymare.
HUccaenoBatn cBOlicTBa Ky0a,




napajuiejenumneaa

MPSMOYTOJIBLHOTO rapaJjuielieIuIe 1a,
MHOT'OTPAHHHUKOB, HUCIOJb3YysS MOJEIIU.
Pacno3naBath " H300paxkaTh
pa3BepTKH Kyba ©W mapajuleliCIuIe/a.
MopenupoBath Ky0 U Hapajjiesienumnes
u3 OymMarn ¥ TMPOYUX MaTEpPHAaJIOB,
00BACHATH CMOCO0 MOJICITHPOBAHMS.
Haxonurth H3MEPCHUS, BBIYHCJIATH
IJIOMIAb MOBEPXHOCTH; O00BEM KyOa,
MPsIMOYTOJIbHOTO napaJsuieICIuIe 1a;
nceaea0oBaTh  3aBHCHMOCTH o0BeMa
Ky0a OT JJIuHBI ero pedpa, BBIIBHIATH
U 000CHOBBLIBATH I'MIIOTE3Y.

Ha6srogaTe ¥ TPOBOAUTH AHAJIOTHH
MEXAY MOHSATHUSAMH IUIONIAAN U 00BEMa,
nepI/IMeTpa nu IIomaan HOBerHOCTI/I.
Pacno3naBarb HCTUHHBIE U JIOXKHBIE
BbICKA3bIBAHU S o MHOFOFpaHHI/IKaX,
NPUBOJIUTH npuMepsbl u
KOHTPIIPUMEPHI, CTPOUTH
BBLICKA3BIBAHHS u OTpHUIIAHUS

BBICKQ3bIBAHU M.
Pemars 3agaum u3 pealibHOU KU3ZHU

IloBTOpeHue u
0000menue(10
)

IToBTopenue OCHOBHBIX
MOHSTUH U METOJ0B Kypca 5
Kjacca, 0000IeHIEe 3HAHUI

Beluucasars 3HAYCHUS BBIPAKEHUH,
coaepIKaIux HaTypaJIbHbIE qHucIa,
OOBIKHOBCHHBIC W JCCATHYHBIC JpoOH,
BBITIOJTHATEL MPEe00pa3oBaHMs YHCEN.

BeiOupaTh cmoco® cpaBHEHMS 4YuCET,
BBIUYMCIICHUH, NPHUMEHSATH  CBOMCTBa
apu(pMEeTHICCKUX ercTBUI nns
pauroHaNU3aUN BBIUMCIICHUH.
OcCyIecTBIsATh CaMOKOHTPOJTh




BBITMTOJIHSEMBIX nencTBui u
CaMOIIPOBEPKY pe3ynbTaTta
BBIYMCIICHUH.

Pemate 3amaun HU3 pealbHON IKU3HH,
MPUMEHSATH MaTeMaTh4ecKue 3HAHUSA
UL pelleHus  3ajad u3 Ipyrux
y4eOHBIX MpeaMeToB. Pemath 3agaun
pa3HBIMH CIIOCOOaMU, CpaBHHUBATh
crmocoOBl  pemIeHnus 3aJadd, BBIOWPATH
palHOHATBHEINH CIIOCO0




6 kaacc (He meHee 170 u)

HaszBanue
pazaena (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coep:kaHue

OcHOBHbIE BH/IbI 1ESITEILHOCTH
odyualomuxcst

JJIeKTPOHHBIE
(uudposbie
o0pa3oBarejibH
bIe pecypchl)

HarypanbHsble
yucia (30 u)

Apudmernyeckne aeHCTBUSA
c MHOTO3HAYHBIMH
HaTypajlbHBIMU YUCJIAMHU.
Hucnossle BBIPAXKECHU,
MOPSIOK JNICUCTBUMN,
UCIIOJIb30BAHHE CKOOOK.
OxpyrieHue HaTypaJbHBIX
YHUCEIL.

Jenurenn u KpaTHbIE
qHCIIa; HanOOJIbIINH
o6mmit JIeITUTEIh u
HauMEHBbIIIee obmiee
KpaTHOE.

BommoanaTe apudmMernyeckue aeiicTBUs
c MHOT'O3HAYHBIMH HaTypaJbHBIMU
YHUCJIaMH, HAXOAUTH 3HAYEHMSI YHCIOBBIX
BBIpAKEHUH cO CKOOKaMu 1 0e3 CKOOOK;

BBIYHMCJIATH 3HAYeHMS BBIPAKEHU,
COJIepIKaIIIX CTEICHU. BuinoaHATHL
NPUKHAKY u OLIEHKY 3HaUCHHH
YHUCIOBBIX BBIpa)KECHUIH, NPUMEHSTh
NPUEMBI NPOBEPKHU pe3ynbTara.
Hcnoan3oBaTh npu BbIYHMCJICHUSAX
MepeMeCTUTEIbHOE " coderaTeibHOe
CBONCTBa CJIOKEHMUSI U YMHOXEHUS,
pacrpenenuTeabHoe CBOHCTBO
YMHOXKEHHSI ~ OTHOCHTEIIBHO  CIIOXKEHHS,

CBOWCTBa apu(METHICCKUAX JICHCTBUU.




Pasnoxenue qucia Ha
MIPOCTHIE MHO>XHUTEIIN.
JenumMocTtb CYMMBI u

npoussencHus. leineHue ¢
OCTaTKOM.

Pemmenne TeKCTOBBIX 3aga4

HccaenoBath YUCJIOBBIC
3aKOHOMEPHOCTH, IIPOBOJAUTH YHUCIIOBBIC

SKCIIEPUMEHTHI, BbIIBUTaTh u
000CHOBBIBATH I'MIIOTE3BI.
®opMyJIHpPOBATh onpeaeaeHus

JNEJIUTEeIsl W KPaTHOro, HAUOOJBIICTO
o0Imero  JAeauTelIs M HauMEHBIIErO
oO1miero KpaTHOTO, MPOCTOrO u
COCTaBHOI'O YMCEJ;, MCIIOJIH30BATh OTH
MOHATHS MPU PEIICHUX 3a1a4.

IIpuMeHSITh  AJTOPUTMBI  BBIYHCICHHUS
HanOOIBIIETO 0011ero ICTTUTEIIS i
HaWMEHBIIETO OOIIero KpaTHOro JIBYX
YHCeN, aJTOPUTM pa3JI0oKEHMs] YuciIa Ha
MIPOCTBIC MHOYKUTEITH.

HccaenoBaTh ycrnoBHs JEeTUMOCTH Ha 4 H
6. UccaenoBaTh, 00CYKIATH,
¢opmynupoBatb 1 000CHOBBIBATH

BBIBOJI O YCTHOCTH CYMMHEI,

MIPOU3BEACHUS: JBYXUYCTHBIX YHCEN, ABYX
HEYCTHBIX YHCJIe, YETHOTO M HEUETHOIO

YHUCell.

HccaenoBaTth cBoOiicTBA ICIMMOCTH
CYMMBI ¥ IIPOU3BEIECHUS YHUCEIL.
IpuBoAUTH, NPUMEPHI qHCEeNT C
3aJJaHHBIMH  CBOWCTBaMHU, Pacmo3HABATH
BEPHbIe M HEBEPHbIE YTBEPKICHUI O

CBOMCTBAxX 4ucel, onpoBepraThb
HEBEPHBIE YTBEPXKJICHHS C  IOMOIIBIO
KOHTPIIPUMEPOB.

KOHCprPlpOBaTb MaTeMaTH4YEeCKHue




MPEATOKEHUA C ITOMOLIBIO CBA30OK «H»,
CHIIN», «CCIHU..., TO...».

Pemarn TEKCTOBBIE 3a/1a4u,
BKJTFOYAOIINE MTOHSTHSI JICTTUMOCTH,
apupMeTHIECKUM croco6om,
HCIIOJb30BaTh miepebop BCEX

BO3MOXKHBIX BapHaHTOB.

MojaenaupoBaTh XOJ peUIeHUus 3aJadu C
MOMOIIBIO0 PUCYHKA, CXEMBI, TaOIHIIBI.
IIpuBoauTh, Ppa3dupaTh, OLECHUBATH
pa3NU4YHBIE pEIIeHMs, 3alUCH pEelIeHUuN
TEKCTOBBIX 3a/a4.

Harasanas
reoMeTpusl.
IIpsiMble HA
nmiaockoctu (7 1)

[lepneHauKyIApHBIE IPSIMBIE.
IlapannenbHble IpsMBIE.
Paccrosinue Mexny AByMsl TOUKaMH|
OT TOYKH JI0 IPSIMOM, JJIMHA IIyTU HA
KBaJIpaTHOM CETKE.

IIpumepsl NPsIMBIX B IPOCTPAHCTBE

Kpurnuecku oueHMBaTh MOJTY4YE€HHBIH
pe3yabTaT, HaXOJAUTh OIIUOKH,
OCYIIECTBJIATh CAMOKOHTPOIb,

MpoBEPsAd OTBET HA COOTBETCTBUC

YCIIOBUIO.

PacnosHaBare Ha ueprexax, PUCYHKax
CIy4ad B3aUMHOTO PACIOJIOKEHUS IBYX
TIPSIMBIX.

HN300pakaThs ¢ NOMOIIBI0 YePTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBAHHOW M
KieT4aTod Oymare nBe
TepeceKaronuecs npsmMble, 1Be
rapaJijiesIbHbIe MPsIMbIE, CTPOUTH
NPpAMYI0, NEPHEHAUKYISIPHYIO JaHHOM.
IpuBoaAUTH MpUMeEPHI MaPAJUICITHHOCTH
W NEPUEHAUKYISIPHOCTH MPSAMBIX B
TIPOCTPAHCTBE.




Pacno3HaBaTh B MHOTOyTOJIBHUKAX
MepHEeHUKYJIIIPHBIC U Mapajule/ibHbIe
CTOpOHBI.

HN300paxaTh MHOIOYTOJIBHUKH C
MapanselbHbBIMHU, TEPIECHANKYISPHBIMA
CTOPOHAMH.

Haxoauthk paccTosiHME MEXy ABYyMs
TOYKaMH, OT TOUKHU O HpPsIMOH, NIIUHY
IIyTH Ha KBaJpPaTHOM CETKe, B TOM YHUCIIe
UCIOJIb3Ysl HU(POBBIE PECYPCHI

dpoou (324)

OOBIKHOBEHHASA IpoOBb,
OCHOBHOE CBOMCTBO JpoOu,
COKpaIcHUE IpoOeii.
CpaBHeHUE u
YIOPSIIOYNUBAHAE APOOCH.
JlecsiTuaHbIC apoou Hu
MeTpHUYeCcKas cucrema
Mep.

Apudmernueckue JAEHCTBUS C
OOBIKHOBEHHBIMH "
JIECATUYHBIMU IPOOSMHU.

OrtHomienue. JleneHue B JaHHOM

OTHOIIICHHH. Macira6,
MPOTIOPIIHS.

Tlonsarue MPOLIEHTA.
Briuucnenue  mpoueHTa  OT

BEJIWUYNHLI W BEJIWYUHBI IO €€
MIPOLICHTY.
Pemenne

TCKCTOBBIX 3aaa4,

CpaBHUBaTHL W YHOPSI0YMBATH JpoOwH,
BBIOUPATH CNOCOO CpaBHEHUS IPOOCii.
I[IpeacraBasATh IecATHYHBIE OpoOU B
BHUJIE OOBLIKHOBEHHBIX npobeii "
OOBIKHOBEHHEIC B BHUJIC ACCATUIHBIX,
HCIO0JIb30BaTh IKBHBAJIECHTHBIE
NMpeACTABIEHHs IPOOHBIX YHCEI ITPU UX
CPaBHEHMH, IIPH BBIUYHUCIICHUSX.
Hcnonp30BaTh  AeCATHYHBIE  Opodu  TIpH
npeoOpa3oBaHUM BEJIMYMH B METPHUYSCKON
CUCTEME MEP.

BrimonHATE apudmeTnyeckue ASUCTBUS C
OOBIKHOBEHHBIMH U IECATHYHBIMHU JPOOSIMHU.
Brruucnsate 3HAYCHUS BBIPAKEHUH,
COJIepIKaIX OOBIKHOBEHHBIE U JICCSITHYHBIC
JIpoOu, BEIMOJIHATH MpeoOpa3oBaHus Ipobei,
BBIOMpaTh Croco0, TNPHUMEHATh CBOWCTBA
apu(MeTHIECKUX JIeHCTBUI I
palMOHaIN3alMK BEIYUCICHUHN.

CoCTaBNsATh OTHOIIEGHUS W  IPOIIOPITUH,




cozeprKalmx Jpobu u
OPOLCHTHI.

[IpakTrueckas pabora
«OTHOIICHHE JUTHHBI
OKPY>KHOCTH K €€ THaMeTpy»

HaXOJWTh OTHOLICHWE BEJIMYHMH, JEIUTh
BEIMYMHY B JaHHOM OTHOIIeHMH. Haxomuts
9KCIIEPUMEHTAIBHBIM ~ IYTEM  OTHOIICHHE
JUTUHBI OKPYXXHOCTH K €€ THaMETpy.
WHrepnpeTnpoBath MacmTad Kak OTHOIICHHE
BEJIMYNH, HAXOANUTHh MacIITad miaHa, KapTel 1
BBIYHCIIATH PACCTOSHHUS, HCIIONIB3YsI MaclITao.
OOBACHATD, YTO TAKOE IPOIEHT, YIIOTPEOIATH
00OpOTBI pE4YM CO CIOBOM  «IIPOIICHT).
BeipakaTh IpoleHTsl B 1po0sX U JpoOH B
MIPOLIEHTAX, OTHOIICHNE JIBYX BEIWYHH B
MIPOLICHTAX.

BbIUMCHATS IPOLEHT OT YKCIIAa M YHCIIO 110 €T0
npoueHTy. OKpyrisTe ApoOW U TMPOIEHTHI,
HaXOJWUTh MPHOIVKCHNS YUCEIL.

Pemwatp 3amauM  Ha  YacTH, IPOLCHTBHI,
NPOTIOPIIMK, ~ Ha  HAXOXAEHHe  Apoon
(mporieHTa) OT BEJIMYMHBI U BEIUYMHBI 1O €¢
npobu  (mporeHry), npobu  (TpoleHTa),
KOTOpBIIl COCTaBJIIET OJHA BEJIMYMHA OT
apyroit. IlpuBoauth, pa3Ouparb, OlLEHUBATh
pasiuHble  pElIeHMs, 3aliCHh  PELICHUM
TEKCTOBBIX 33/1a4.

WzBnekats wuHpOpMamuio wn3  Tabmun H
JMarpaMM, UHTEpIPETHPOBATh TaOJIMYHbIE
JTaHHBIE, OTIpEICIIATh HanOoJIbIIIEE "
HaMMEHbLIeE U3 MPE/ICTABICHHbBIX JaHHBIX

Harnsanas
reoMeTpusi.
Cummetpusi(64)

OceBas CUMMETpPUHA.
HeHTpaJ'IBHaSI CUMMETpPUsI.

[TocTpoenue

Pacno3HaBaTh Ha YepTekax u
H300paKeHUSAX, M300paxaTh OT PYKH,
CTPOUTH C TIOMOIIbI0 HHCTPYMEHTOB
burypy (oTpe3ok, JIOMaHY¥o,




CUMMETpUYHBIX (QUryp.

[IpakTnueckass pabora
«OceBas CHMMETPHS».

CumMmeTpusi B TIPOCTPAHCTBE

TPEYTOIBHUK, MIPSIMOYTOJBHUK,
OKPY)XHOCTB), = CHMMETPHUYHYIO  JTaHHOH
OTHOCHTEIIBHO TPSIMO, TOUKH.

Haxoauth mpuMepsbl CHMMCTPHH B
OKpyXxarouieM mupe. MoaeJiupoBaTh U3
Oymaru J1Be (QUICYpPBl, CHUMMETPUYHBIC
OTHOCHUTEJILHO TIPSIMOI; KOHCTPYHPOBATH
reoMeTpUUECKHUe KOH(pUTYpaLIHH,
HUCTIOJIb3YsI CBOHMCTBO CHMMETPHHU, B TOM
qucie c IMOMOIILIO uPOBBIX
pecypcos.

HccaenoBathb CBONCTBA
¢duryp, CBsI3aHHBIE C
HCTIONB3YSI  DKCIIEPUMCHT,
MOJICTUPOBaHUE.
O00CHOBBIBATD, onpoBepraTb c
IIOMOIIBI0 KOHTPIPUMEPOB  YTBEPKICHUS
0 cuMMeTpuu QHUryp

HM3yYCHHBIX
CUMMETpHUEH,
HaOJIIOIEHHE,

Beipaxenusic
oykBamu (6 4)

I[Ipumenenne  OykB IS
3aIMCH MaTEeMaTUYECKUX
BbIPaXCHUU u
npeuloKeHul. BbykBeHHBbIE
BBIPAXXEHUSI U  YHCJIOBBIE
IIOICTAaHOBKHU.

bykBeHHbIE paBEHCTBA,
HaXO0XICHUE HEU3BECTHOI'O
koMnoHeHTa.dopmynsl

HNUcnoap30oBaTh OyKBbI JUIS
o0o3HaYeHHUsI YHCEJ, IIPU  3aIHCH
MaTeMaTUYECKUX YTBEpKJICHUM,
COCTaBJISITh  OYKBEHHBIE  BBIPAKCHUSA
10 YCJIOBHIO 3aJa4H.
HccaenoBathb HECJIOXKHBIC
3aKOHOMEPHOCTH, HCTOJIb30BaTh
JJIA UX 3aIllUCH.

BoruucasaThb YHUCIIOBOE 3HAYEHHE
OYKBEHHOI'O BBIPXCHUSI IPHU 3aJaHHBIX
3HAYCHUSAX OYKB.
3anuceiBaTh  (OPMYJIbI:

YHUCIIOBBIE
OyKBBI

nepuMerpa u




IUIOMAAN  TPSMOYTOJIBHHUKA,  KBaJpaTa;
JUTMHBL ~ OKPYKHOCTH, IUIOIIANH  KPYTa;
BBINMOJHATh  BBIYHCJIEHHS 10  JOTUM
hopmymam.

CocraBisTh thopmyubl, BBIpa)KaroIiue
3aBHCUMOCTH MEXJy BEIMYHMHAMU: CKOPOCTb,
BpeMsl, pPAcCTOSHHUE; IIeHa, KOJIHYECTBO,
CTOUMOCTb;  NPOU3BOAUTENIBHOCTb,  BpEM:,
00bEM pabOThI; BBIMOJHITH BBIYHCICHUS IO
9TUM (QOopMyJIaM.

Haxonuts HEU3BECTHBII KOMIIOHEHT
apu(HMETHYESCKOTO ICHCTBHS
Harasianas YeThIpEXyTrolbHUK, H306paxkarh HAa  HEJWHOBAHHOM u
reomerpusi. MIpUMEPEI KJIETYATOM OyMare ¢ MCIIOIb30BAHUEM
®urypel Ha YETBIPEXYTOJIHHUKOB. 9epTEKHBIX HHCTPYMEHTOB
TJI0CKOCTH IpsMOYTOIBHUK, KBAIPAT: Y9ETHIPEX YT OIbHUKH c 3aJaHHBIMU
(14 1) CBOMCTBa CTOPOH, YTJIOB, CBOWCTBAMHU: c napajuiesibHbIMU,
JMaroHanei. NePIIEHINKYJIAPHBIMH, paBHBIMH

Uzmepenue  yrnoB. Bunsl
TPEYTOIBHUKOB.

ITepumerp
MHOT'OyTOJIbHHUKA.
IInomans ¢urypsr.
dopMmysipl mepumerpa U
nomanu
NPSMOYTOJIbHUKA.
[TpubmxeHHOE
n3MepeHue ioLmagu

duryp.

CTOPOHAMH, MPSIMBIMH YIJIAMH U P.,
paBHOOEIPEHHBII TPEYroJIbHUK.
Mpennarate U 00CyK1aTh CNOCOOBI,
aJIrOPUTMBbI TIOCTPOCHHUS.

HccaenoBars, HUCIIOJB3YS
SKCIEPHUMEHT, Halur0/1IeHNe,
MOJ€IUPOBaHHUE, CBOJiCTBA
MpsIMOYTOJIbHUKA, KBajapara, pa30uBaTh
Ha TPEYTrOJIbHUKH. O00CHOBBIBATH,
onpoBepraThb c IIOMOMUIBIO

KOHTPIPHUMEPOB YTBEPXKICHHUS O




IIpakTnueckas
«llnomane xkpyra»

pab6ora

NPSIMOYTOJIbHUKE, KBajpare,
pacno3HaBaTb  BE€pHbIE U HEBEpHBIC
YTBEPXKACHUS.

HN3mepsiTh W CTPOUTH C  IIOMOINBIO
TPAaHCIOPTUpPA YIIbl, B TOM YHCIE B
MHOTOYTOJIbHUKE,  CPaBHUBATh  YTJIBI
pacno3sHaBaTh OCTpble, MpsIMbIE, TYIbIE,
pa3BEpHYTHIE YTIIBL. Pacno3znaBats,
H300pakaTh OCTPOYTOJIBHBIMH,
HIPSIMOYT'OJIbHBIH, TYIOYI'OJIbHBIH,
paBHOOEIPEHHBI, paBHO-  CTOPOHHHI
TPEYTOJIbHUKH.

BbrluucasaTe nepuMeTp MHOTOYTOJBHHUKA,
IUIONIa/lb MHOTOYTI'OJIbHUKA pa3OueHueM
Ha  TPSIMOYTOJIbHUKH, Ha  paBHbIE
(urypsl, HCIOIB30BATh  METPHUUECKHUE
€IUHUIIBI ~ HU3MEPEHHUSA JUTUHBI u
ILIOIIAIN.

Hcnonb3oBaTh  NPUOIMKEHHOE — H3MEpEeHHE
JUIMH W TUIONIaied Ha KJeTrdaToi Oymare,
MPUOIMKEHHOE U3MEpeHHue JUTHHBI
OKPYXHOCTH, TUIOIIAaTH KpyTa

IMonoxuTEIBLHBI
en
oTpHUIATEbHbIE
yucaa (40 u)

Ienwsle  4ucia.

Monynb

qyucia, reoMeTpnicecKasn

HHTEepOpeTanus

MOJTyJISI.

YuciioBble IPOMEXYTKH.

ITonoxxurenbHbBIE
OTpPHIIATCIIbHBIC
CpaBHeHue

qucia.

IIpuBoauTh NpHMepPbI HCHOIL30BaHUSA B
peambHON  JKM3HH  TOJNOXHUTENbHBIX U
OTPHIIATEJILHBIX YHCEIL.

HN3o00paxkaTh IS 4uca,
MOJOKUTENIbHbIE u OTpULIATENbHBIE
4ypcjla TOYKAMU Ha 4YHUCJIOBOM IPSAMOH,
HCIO0Jb30BATh YUCIOBYIO MPSAMYIO AJIs




ITOJIOYKUTEIbHBIX u
OTPHULIATEIBHBIX YHCell.
Apudmerndyeckne AeiCTBHS
C  TOJIOXKUTEIBHBIMU u
OTpHULIATEIILHBIMH

YHCIIAMHU.

Pemenne TeKCTOBBIX 3aga4

CPaBHEHMsSI HHCEIL.
IIpumensTb npaBuja
yHOPSA/104YHBATH LesbIe
HAXOAUTH MOJYJb YHCIIA.
®opmyinpoBaTh NPaBHJIA BBIYUCICHHS
C TIOJOKUTENBHBIMH U OTPHUIATEIbHBIMH

CpaBHEHHUS,
4JHCIIa;

YuCIaMH, HaX0JAUTh 3HAYEHUs
YHUCIOBBIX BBIPAXKEHHUI, coaepKaIuX
nencTBUs c MOJIOKUTEJIHLHBIMU "
OTPHULATEIbHBIMU YHCIAMU.

IlpumeHssTh  CcBOMCTBa  CIOXEHUS U

YMHOXXCHUS JIJIsl MPEOOPa30oBaHUs CyMM
U NPOU3BEIECHUMN

IpeacTaBienne | pepeppe TEKCTOBBIX | Mcnmon3oBaTh nHpopMAauIo,
nanHbIx (6 1) 3asad, COJIEPIKAIITIX MPEICTABICHHY O B Tabiumax, Ha
JMaHHBIE, TIPEJCTABJICHHBIE | [HMarpamMMax JUlsi PeIIeHHs TEKCTOBBIX
B Tabunax u Ha | 3aJad4 ¥ 3a]a4 U3 pealbHON KHU3HH
IrarpamMmax
Harasinas IpsAMOYTOIBLHBIH Pacno3naBaTh Ha 4YepTekax, PHCYHKax,
reomMeTrpusi. rnapajulejeuIen, KyO, OIMCBLIBAThH UpamMuny, NIpU3MY,
Durypsi B npusMa, nmupamMujia, KOHycC, HMWINHAP, KOHYC, IIap, H300pakaTh WX
npocrpacTBe(9 | nunuuap, map u chepa. OT pyKH, MOAeJMpPOBaTHL U3 Oymaru,
1) N306paxenue [UTACTHIIMHA, [IPOBOJIOKH u Ip.
[IPOCTPAHCTBEHHBIX (QUTYD. IMpusoguTn npuMepbI 00BbEKTOB
ITpumepbl pa3BEpPTOK OKPY’KaIOLIEro Mupa, HUMEOLINX
MHOTOIPAaHHUKOB, (bopMbl HAa3BaHHBIX TEIL

HUJIMHApa U KOHYyca.

HUcnoan3oBath TEePMHUHOJIOTHIO: BCpIINHA,




[TpakTHueckas pabora
«Co3nanue Moenen
MPOCTPAHCTBEHHBIX

huryp».

ITousitue 00BeMa;
CIMHUILIBI W3MEpCHUs
oObeMma. O06Bem
OpsIMOYTOJIBLHOTO
napanjesjenurie/ia, Ky0a,

bopmyiiel 00BEMa

pebpo, TpaHsb, OCHOBaHHE,
pamnyc U TuaMeTp, pa3BEpTKa.
H3yuars, HCTOJB3Y S 9KCIICPUMEHT,
HaOJIIOIEHHE, n3MEepeHue,
MOJICJINPOBAHHKE, B TOM qucIie
KOMITBPIOTEpPHOE, U ONHCHIBATH CBOICTBA
Ha3BaHHBIX TeEJ, BBISIBJATH CXOACTBA M

BBICOTA,

pa3anyms: MEX1y MUpaMHI0i u
MPU3MOIl; MEXIy IWINHIPOM, KOHYCOM M
Iapom.

Pacno3naBathb pa3BepTKH
napaJuiesenumnesna, KyOa, MPU3MBI,
MIHpaMUIbI, KOHYyca, OMIHH/PA;
KOHCTPYMPOBATh  JIaHHBIE  Tela W3
pa3BepTOK,  cO3/laBaTh ~ MX  MOJEIH.
Co3gaBaTh MoOJeJH TPOCTPAHCTBEHHBIX
buryp (u3 Oymarw, IIPOBOJIOKH,
MJIACTHJIMHA U JIP.)

N3MepsiTh Ha MoOAeJsiX: JUIMHBI pedep
MHOTOTI'PaHHUKOB, TMAaMETp IIapa.
BbiBOAUTH dopmyay 0o0BeMa
MIPSIMOYTOJILHOTO TapaJijieJIeIuIIe ia.
Beryucasate 1o  ¢opmyaam:  o0beM
MPSIMOYTOJILHOTO rapaJiiesienuIea,
KyOa; HCITI0JIb30BATh €IMHHIIBI

n3MepeHuss 00beMa; BBIYHUCIATH OO0BEMBI
T€JI, COCTABICHHBIX U3 KyOOB,
napajuieJienuIe/oB; pemarTb
peabHBIMU JaHHBIMH

3agaym C




IMosTopenue, | IloBTOpeHME OCHOBHBIX BBIYHCISTH 3HAYCHUS BHIPAKCHUM,

00001eHue, MOHATHH ¥ METOJ0B KypcoB 5 colep KalllUX HATypalbHBIC, LICIIbIC,

cucremMartu3a | U 6 KJaccos, MMOJI0KUTEIBHBIE U OTPUIATEIIHLHBIC

nust (20 ) 000011IeHNE U qpcJiia, OOBIKHOBEHHBIE U JECITHYHBIE
cHCTEeMaTH3alus 3HAHUI Zpo6u, BBITIOJIHATE MPeoOpa3oBaHUs

4HCEJ U BBIpAXXEHUI.

BrIOMpaTh cnocod cpaBHEHUS 4HCEN,
BBIUNCJIICHUH, IPUMEHATH CBOICTBA
apu(MeTHUICCKUX JACHCTBUI ISt
pauyoHaInU3alui BBIYUCICHUH.

PemaTe 3a1a4m u3 peaqbHOM KU3HH,
NPUMEHATh MaTeMaTH4YecKHe 3HAHHUS
JUIS peIIeHUs 3a1a4 U3 JPYTUX MPEIMETOB.
Pemats 3a1a4u pasHbBIMHU CIIOCOOAMH,
CPaBHHMBATh, BBIONPATh CHOCOOLI
peuleHus 3aJauH.

OcymecTBISTH CAMOKOHTPOJIBL
BBITTOTHAEMBIX JAE€HCTBUI U CAaMONIPOBEPKY
pe3yJibTaTa BBIYMCIECHUHI

IIpn pa3paborke paboueit mnporpaMMbl B TEMAaTHYECKOM  IUIAHWPOBAHMM  JIOJDKHBI  OBITH  YYTEHBI
BO3MOXKHOCTH HCIIOJIB30BaHUS DJIEKTPOHHBIX (IUGPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBIAIONIUXCS y4eOHO
METOJMYECKHMH MaTepuaiamMu  (MyJIbTUMEIWWHBIE  NPOrpaMMBbI,  3JICKTPOHHbIE  YYEOHMKHM W  3aJJaYHHKH,
JJIEKTPOHHBIE ~ OMOJMOTEKH, BHUpPTyalbHbIE JIAOOPAaTOPHH, WIPOBBIE NPOTPAMMBI, KOJUICKIHH  IU(PPOBBIX
00pa3oBaTeNbHBIX PECYpCOB),  HCIOJB3YEMBIMH T  OOy4eHHMs W BOCIHTAHHS  PA3IUYHBIX TPy
MOJIH30BATENICH, MPEICTABICHHBIMH B 3JEKTPOHHOM (IM(GPOBOM) BHIAE W  PEANM3YIOIMIUMH  JHIAKTHYCCKHE
BozmoxxHoct KT, comeprkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 OOpa3OBaHUM.



PABOYAS IMPOI'PAMMA YUYEBHOI'O
KYPCA «AJI'EBPA». 7-9 KJIACCBI

HEJU U3YUYEHHUS YYEBHOI'O KYPCA

AnreOpa sIBJISIETCSI OAHUM M3 OIMNOPHBIX KYPCOB OCHOBHOW IIKOJIbI:
OHa obecrnieunBaeT U3y4CHHE JIPYTHX JUCIUTUIMH, KaK
€CTEeCTBEHHOHAYYHOTO, TaK W TYMaHUTapHOTO IMKJIOB, €¢ OCBOCHHE
HEOOXOIMMO Il  TPOJOJDKCHHsT O0pa3oBaHHWs H B  I[OBCEIHEBHOM
KU3HHU. PasButme y oOyyarlommuxcss HaydHBIX NPEICTaBICHHH O
NIPOUCXOXKIECHUU U CYILLLHOCTHU anredpanyecKux a0cTpakuuii,
crocobe  OTpakeHHsT ~ MaTeMaTH4YeCKOW  HayKou SIBJICHU u
MpoLEeCCOB B MpUpojAe M OOINeCTBE, pOJIM  MaTeMaTHYeCKOro
MOJCIUPOBaHUA B HAY4YHOM IIO3HAHHMU W B IPAKTUKE CHOCO6CTByeT
(hOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUST M KA4YeCTB MBIIUICHUS,
HEOOXOIMMBIX ISl ajanTaliid B COBPEMEHHOM uudpoBom
o01IecTRBe. NzyueHue anareOpsl €CTEeCTBCHHBIM obpazom
obOecrieynBaeT pa3BUTHE YMEHHUs HAOJ0aTh, CPaBHUBATh, HAXOIHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINUICHHS, CIIOCOOHOCTH
ApryMCGHTHUPOBAHHO  OOOCHOBBIBATH  CBOM  JCHCTBHS W  BBIBOJBI,

dbopMyIHpOBaTE  YTBEPIKICHHS. OcBoeHue Kypca anreOpel
obecrieynBaeT pa3BUTHE JIOTHYECKOTO  MBIIUICHHS  OOydYaroIIMXCs:
OHM HCHOJB3YIOT JACAYKTHBHBIC U HHIAYKTUBHBIC pacCcyxacHus,
0600meHne M KOHKpEeTH3alHio, abCcTparupoBaHWE W aHAJOTHIO.
OOyuenne  anrebpe  mpenmoJaraer 3HAYNTEIBHBINA 00BEM
CaMOCTOSITEJIBHOM JIeSITEIbHOCTU obyuarommuxcs, II03TOMY

CaMOCTOSITENIbHOE peIIeHHe 3a7ad eCTECTBEHHBIM 00pa3oM SBISIETCS
peanuzamueii e TeIbHOCTHOTO MPUHIIUAIIA 00 YICHUS.

B crpykrype mporpamMmel y4eOHOrO Kypca «Anredpa»  OCHOBHOM
IIKOJIBI OCHOBHOE MECTO  3aHMMAaIOT  COJIEp’KATEIbHO-METOJIMUECKHUE
nuHuA: «Y¥cia U BEIYUCICHUN»; «ANre0pandecKue BhIPAKCHUSY,
«YpaBHeHHsT U HepaBeHCTBa»; «Dynkumm». Kaxpas u3 3THX
COJEPKATEIIbHO-METOJUYECKUX JIMHUNA pa3BUBAaeTCsl Ha MPOTSIKEHUU
TpEX JeT W3YYCHHUs Kypca, CCTECCTBEHHBIM 00pa3oM IMeperuieTasch |
BSaHMOJICﬁCTByﬂ C AOpyrumMm €ro JIMHUAMU. B X04€ HU3Y4YCHUA Kypca
00yYarOIIUMCSl MPUXOJUTCS JIOTHYECKH PACCyXJaTh, HCIOJIB30BATh
TEOPETUKO-MHOKCECTBCHHBIH sI3BIK. B CBSI3W C 3TUM IIeJIecO00pa3HO
BKIIFOYUTH B nporpamMmmy HEKOTOPBIC OCHOBBI JIOTUKH,
MPOHU3BIBAIOLINE BCE OCHOBHBIE pas3znenst MaTeMaTH4YeCKOro
oOpa3oBaHUs ©  CIHOCOOCTBYIOIIHE OBJAJCHUIO  OOYYarOU[UMHUCS
OCHOB YHHBEPCAJTHHOTO MAaTEMaTHYECKOro s3bIka. TakuMm oOpaszom,
MOHO YTBEpXKJIaTh, 4TO CO/IEpKATEILHOU u CTPYKTYpHOUH
0COOCHHOCTBIO Kypca
«AnreOpa» SIBIISICTCS €ro MHTCTPUPOBAHHBINA XapakKTep.



Coxnepxxanue JUHUM «Yuciaa M BBIYUCICHUS» CIIY)KUT OCHOBOM
JUIS JanbHEUIIeTo M3YyYCeHUSI MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO
Yy O0yYaromuxcst JIOTHIECKOTO MBITIUICHUS, (QOPMUPOBAHUIO YMCHUSI
MOJIb30BAaThbCS  AJITOPUTMaMH, a  TaKXKe MPUOOPETEHHIO
OPaKTHYECKUX HABBIKOB, HEOOXOMUMBIX JJIsI TOBCETHEBHON >KU3HU.
Pa3BuTue mOHATHSA O 4YHCIE B OCHOBHOW IIKOJE CBSI3aHO C
palroHaIbHBIMU u UPPaAUOHATBHBIMH YHUCIIAMH,
(opMupoBaHHEeM TIpEICTaBICHHUNW O OCHCTBHUTEIBHOM  YHCIIC.
3aBepmIeHUE OCBOCHHS YHCIOBOW JWHHUH OTHECEHO K CTapIlieMy
3BCHY 00I1ero o0Opa3oBaHusl.

CopepxaHue IBYX alreOpamdecKux JUHUN — «Ajredopandeckue
BBEIpQXXCHUS» © «YPaBHCHUS MW HEPABEHCTBAa» CIOCOOCTBYET
dbopMupoBaHHID Yy OOyYaIONIUXCS MaTeMaTHYCCKOT'O armapara,
HEOOXODMMOTO JJIs peIIeHUs 3amad MaTeMaTHKH, CMEXKHBIX
OpeaMETOB W TIPAaKTHKO-OPHUCHTHUPOBAHHBIX 3aJad. B OCHOBHOI
IIKOJIE YYeOHBIH MaTepuall IpyHIHPYETCs BOKPYI pPallMOHAJIBLHBIX
BBIpakeHHUH. AnreOpa IEeMOHCTPUPYET 3HAUYCHHE MaTEMaTHUKH
KaK s3bIKa JUIST TIOCTPOCHHUS MaTEeMaTHYCCKHX MOJeiei, OmMCcCaHUus
MIPOLIECCOB M SIBJICHUW peallbHOTO MHUpa. B 3amaunm  oOydeHus
anreOpe BXOMST TaKXKe JajlbHeilllee pa3zBUTHE AJITOPUTMHYECKOTO
MBIIUJICHUs, HEOOXOOWMOTO, B YaCTHOCTH, IJISI OCBOCHHS Kypca
I/IH(l)OpMaTI/IKI/I, " OBJIAJZICHUC HaBbIKaAMH ACAYKTUBHBIX
paccyxaenuii. IIpeobpa3zoBaHue CHMBOJIBHBIX (OPM BHOCHUT CBOU
cnenn(UIeCKUl BKJIAJI B pPa3BUTHE BOOOpakKeHHs, CHOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPYECTBY.

Conepxanue (QyHKIHOHATBHO-TpaWUECKOW JHUHWUM HAIeJIeHO Ha
MOTy4YeHHE IIKOJNbHUKAMH 3HAaHMM O (QYHKIUAX Kak BakHeIei

MaTeMaTH4YeCKOH  MOJIEIH JUTSI OTHCaHUs u HCCIIeIOBaHUS
pa3HOOOpa3HBIX MPOLECCOB W SBJICHWM B IpuUpoae U oOmecTse.
W3yuenune  3TOrO MaTepuaia crnoco0cTByeT Pa3BUTHIO y
00y4YaromMXCcsi yMEHHS HUCIOJb30BaTh  pa3jMuHble  BbIpa3UTEIbHBIC
cpencTBa  sI3pIKa MATEMaTHKM  —  CJIOBECHBIE,  CHMBOJIMYECKHE,

rpajguueckne, BHOCHUT BKJIaJ B (OPMUPOBAHHWE IPEACTABICHUH O
poM MaTEMaTHKHU B Pa3BUTHH IIUBHIN3AINN U KYIbTYPHI.

MECTO YUYEBHOI'O KYPCA B VUEBHOM IIJIAHE

CoryacHo yuyeOHOMY IUIaHy B 7—9 Kjaccax M3ydaeTcsl y4eOHBIH
Kypc «Amnrebpa», KOTOPBIM BKJIOYAET CJHCAYIONINE OCHOBHBIC
paszensl coiepxkaHus: «Hucia M BBIYHUCICHUS»,
«Anrebpandeckue BBIpAXKCHUS», «YPaBHEHHUsS M HEPABCHCTBAY,
«DyHKIUNY.

Y4eOHbIl MuIaH Ha u3ydyeHHe anreOpbl B 7—9 Kiaccax OTBOIMUT
He MeHee 3 y4eOHBIX 4YacoB B HEICNI0 B TEUEHHE KaXIOro rozaa
00y4eHHsl, BCETO 3a Tpu rojaa odyueHuss — He MeHee 306 yueOHbIX



JacoB.

COJEPXAHUE YYEBHOI'O KYPCA (IIO T'OJAM OBYUYEHMUSI)
7 KJacc

Yucna u éviuucnenus
PannonansHble yncia

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, IEPEXOJ OT OIHOW (OPMBI
3amucu apoOeir k apyroil. IloHsATHe pannoOHAIBPHOTO dYHCIA, 3aIHCH,
CpaBHEHUE, yHOPS10YUBaHUE palMOHATbHBIX qucedn.
ApundpmMerndyeckue ACHCTBUS C pPANMOHAIBHBIMH 4YHcIaMu. Pemnenue
3a/1a4 U3 pealbHON MPAaKTHUKM Ha YacTH, HA APOOH.
CrernieHp c HaTypaJbHBIM MOoKa3aTeJIeM: oIpeJieIeHuE,
npeoOpa3oBaHME BBIPAKCHUH HA OCHOBE ONPEACIICHHS, 3aIluch
Oonpmux ywuces. [IpoleHThl, 3amuch MPOLEHTOB B BUJAE JIpoOU H
Ipobu B BHUAE NPO LEHTOB. Tpu OCHOBHBIC 3aJadd Ha IIPOIIECHTHI,
pelieHne 3amad M3 pealbHOW NpakTUKH. [IpuMeHeHHe NpHU3HAKOB
ACIUMOCTH, Pas3JIOKCHUE Ha MHOXUTCIMW HATypaJbHBIX YHUCCII.
PeanbHBIC 3aBHCHUMOCTH, B TOM 4YHCJC mOpsiMas ©W oOpaTHas
MIPOTTOPIIMOHAITBHOCTH.

Anzedpauueckue gvipasricenus

Ilepemennble, YHCIIOBOE 3HAYEHHUE BBIPAKEHHUS C TEPEMEHHOM.
Jomnycrumsble 3HAYECHUS IIEPEMEHHBIX. IIpencrasinenue
3aBUCHUMOCTH MEXJy BeJIMYMHAMU B BHUAE QopMmyibl. Beruucienus
o (hopmymnam. [IpeobpaszoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKICCTBEHHO  paBHbIE  BBIPAXKEHHSA, MpaBUia  IpeoOpa3OBaHUS
CYMM U TPOHW3BEACHHUI, MpaBWia PACKPBITUS CKOOOK M IPHUBEICHUS
momoOHBIX  cimaraeMbix.  CBoiicTBa  CTENEHM  C  HATypaJbHBIM
nokasareneM. OpHouneHbl W MHorowieHsl. (CTeneHb MHOIOYIEHA.
CrnoxeHue,  BBIYUTaHHWE, yMHOXXCHHE  MHOTOWICHOB.  DOpMyIBI
COKpAIICHHOTO YMHOXEHHUsS: KBaJgpaT CYMMBlI M KBaJpaT pa3HOCTH.
®dopMmyna pa3sHOCTH KBaApaToB. PasznoxkeHue MHOTOUJIEHOB Ha
MHOXHUTEIH.

Ypasnenusa

YpaBHeHHE, KOpPEHb YypaBHEHWs, IIpaBuiia MpeoOpa3oBaHUs
YPaBHEHHUsI, pABHOCUJIILHOCTb YPaBHEHUM.

JIuHeliHOe ypaBHEHME C  OJHOM  IIEPEeMEHHOM, UHCIO  KOpHEH
JIMTHEHHOTO YPaBHEHHS, peuieHue JIMHEHHBIX YpaBHEHUH.
CocTaBieHne ypaBHEHHH MO YCIOBHIO 3adadd. PemeHne TEKCTOBBIX
3a/1a4 C MOMOILBIO YpaBHEHUII.

JluneitHOe ypaBHEHHME C JByMsI IIEPEMEHHBIMH M €ro rpaduk.
Cucrema [AByX JIMHEHHBIX YpaBHEHHH C JABYMsI IE€PEMEHHBIMHU.
Pemenue cuctem ypaBHeHUI criocoOoM nojctaHOBKHU. [Ipumepst



peUICHUA TCKCTOBBLIX 3aJaa4 C IMOMOIIbIO CHUCTEM ypaBHCHI/Iﬁ.

Koopounamut u zpagpuxu. @yukyuu

Koopaunata Ttoukum Ha  mpsmoil.  UucioBele  HNPOMEXKYTKU.
PaccTosiHne Mexay AByMsl TOUKaMH KOOPJAMHATHOI MHpsIMOM.

[psimoyronpHas cucrema koopamHat, ocu Ox wm Oy. Abcmucca u
OpAvMHATA TOYKM Ha KOOPAWHATHOW IUIOCKOCTH. IIpumepsr rpadukos,
3aaHHbIX  (opmynamu. UYrTeHue rpaUKOB  pealbHBIX  3aBHCHMOCTEH.
[Monsite  dyHKIMM. I'pacux byHKIMN. CaoiicTBa GyHKIMHA.
Jlunetinas ¢ynknus, e¢ rpaduk. [padux ¢yHkmmm y = | x |.
I'paduueckoe perieHue JMHEHHBIX YpaBHEHHUH M CHCTEM JIMHEHHBIX
YpaBHEHUI.

8 KJacc

Yucna u evivucnenusn

KBanpatHbplii kOpeHB W3 umucia. lloHsTHEe 00 WpparnoHAIFHOM
gyucne. JlecATUUHBIE NPUOIMIDKCHHUS HWPPAIHOHAIBHBIX  YHCEI.
CpoiicTBa apupMeTHYSCKHX KBaIpPaTHBIX KOpHeH u ux
NPpUMCHCHHUE K MPCOOpPa30BAHUIO YHCJIOBBIX BBIPAKCHHUA U
BBIUHCIIEHUAM. JlelicCTBUTENbHbBIC YHCIIa.

CrenmeHp C T1enbpIM TMOKa3aTeneM U e¢ cBoiictBa. CraHmapTHas
3aIlUCh YUCIIA.

Anzedpauueckue gvipasricenus

KBanpatHplii TpexuieH; pas3ioKeHHe KBaJpaTHOIO TpexuieHa Ha
MHOXHUTEJH.

Anrebpanyeckass ApoOb. OCHOBHOE  CBOWCTBO  anreOpamdeckon

npoowu. Crnoxenue, BBIUUTAHUE, YMHOK€EHHE, JICJICHHE
anreOpanyeckux  japoOeil.  PanuoHanbHble  BBIPAKEHUS U HUX
npeoOpa3oBaHue.

Ypasuenusn u nepasencmea

KBampatHoe ypaBHeHHeE, (QopMyna KOpHEH KBaJApaTHOI'O YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUN, CBOJSAIIMXCA K JIMHEHWHBIM U
kBajpaTHIM. [IpocTeiiimme npoOHO-panoHaNbHbIE YPABHEHHUS.

I'paduueckass wHTEpHpeTanus ypaBHEHWH C ABYMS TEPEeMEHHBIMHU
U CHUCTEM JIMHEMHBIX YpaBHEHUH C JAByMs IepeMeHHbIMU. [Ipumepsl
pelLIeHUs CUCTEM HEIUHEHHBIX YPaBHEHUU C JABYMS NEPEMEHHBIMU.

Pemienne TEKCTOBBIX 3ajad  ajareOpanyeckKuM CIIOCOOOM.

YucnoBble HepaBeHCTBA M HMX cBoicTBa. HepaBeHcTBO ¢ oaHOU
IIEPEMEHHOM. PaBHOCUIBHOCTD HEPABEHCTB. JIunelinsie
HEpaBEHCTBa ¢ OJHOM MepEeMEHHO. Cucrembl JINHEHHBIX
HEPABEHCTB C OJHOM MEepEeMEHHOI.

Dynkyuu

[onstne  ¢yuxumuu.  OOmacTs  ompepeieHUss M MHOXECTBO
3HaueHni ¢yHKnuH. CrocoObl 3amaHus QYHKIIUH.

I'paduk dpynkuun. UreHue cBOWCTB (YHKIUHU HO e¢ TrpadHKy.



[Ipumeps! rpadgukoB (QyHKIMHA, OTpaXkaroMIMX pPEabHBIC IPOLECCHI.

DYHKIMY, ONUCHLIBAIOIIUE NPAMYI0O H OOPATHYIO IIPOINOpPLHOHANLHEIE
3aBUCUMOCTH, MX rpaduku. @ynkmun y = X%, y = x5,y = X, y =

Ix|. Ipaduueckoe peureHne ypaBHEHHH M CHCTEM ypaBHCHHIL.
9 kJaacc

Yucna u evluucnenusn
JlelicTBUTENbHBIE YnCTA

PanuonanbHple  4ucna, UppalnUoOHAIbHBIE YHCIA, KOHEUHbIE U
OCCKOHEYHBIC JIECATUYHBIC IpPOOH. MHOXECTBO  JIEHCTBUTECIBHBIX
YuceNl, JCHCTBUTENbHBIE YHCIA KakK OCCKOHEYHBIC  JECSATUYHBIC
npo6u. BzauMHO OJHO3HAYHOE COOTBETCTBHE MEXJAY MHOXKECTBOM
JIEUCTBUTEIBHBIX YHUCENI U KOOPAMHATHOMU MPSIMOH.

CpaBHeHHE JCHCTBHUTENBHBIX YHCEN, apuMeTHYeCKHe IeHCTBUS
C JICHCTBUTEIIBHBIMU YHUCJIAMH.
U3mepeHust, PUONMIKCHNS, OLCHKH

Pa3Mepbl 0OBEKTOB OKpYXAIOIIETO MHpa, IUTEIBHOCTH IIpOIec-
COB B OKpY>KaloIllEM MHUpE.

ITpuOmmxkeHHOES 3HAYCHHUE BEJIMWYUHBI, TOYHOCTH IPHUOIMIKCHHUS.
Oxpyrnenue uucen. [Ipukujka ¥ oneHKa pe3yJIbTaTOB BbIYMCICHUM.

Ypagnenus u nepasencmea
VpaBHeHuUs ¢ 0JHOM EPEMEHHOM

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHHUM, CBOISIIMUXCS K
JINHEHHBIM.

KBanpatnoe ypaBHenue. Pemnrenne ypaBHEHHH, CBOJSIIUXCS K
KBaJIpaTHBIM. bukBajgpaTtHoe ypaBHeHue. Ilpumepsl penieHus
YpaBHEHUU TpeTbell M YETBEPTOW CTENEeHEeH pa3jIoKEeHUEM Ha
MHOXHUTEIH.

Pemenue JIpOOHO-paIIMOHAIBLHBIX YpaBHEHUI.

Pemenue TeKcTOBBIX 3a7a4 anreOpandecKuM METOIOM.

CucreMbl ypaBHEHUH

YpaBHeHHE C [BYMsS TIepeMEHHBIMH U ero Tpaduk. Pemenue
CHCTEM JIBYX JIMHEHHBIX  ypaBHEHMIl C  JByMs  INEPEMEHHBIMU.
Pemenne cucreM OByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEHOe, a
Ipyroe — BTOpOi cTemeHU. ['paduueckas HHTEPHpPETAHUS CUCTEMBI
YpaBHEHUI C IByMsI IEPEMEHHBIMH.

PemeHnne TEKCTOBBIX 3ajad anredpandeckuM CrocoOOM.

Hepagsenctsa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHOol. Pemienue
CHUCTEM JIMHEWHBIX HEPAaBEHCTB € OJHON mnepemeHHOW. KBaapaTubie

HepaBeHcTBa. ['paduaeckas mHTEpIIpEeTAiUsl HEPABECHCTB M CUCTEM



HCPAaBCHCTB C ABYMs IECPEMCHHBIMU.

Dyuxyuu

Kpanpatuunast pynkuwms, e¢ rpaduk u cpoiicrBa. [lapabona, ko-
OpAWHATHI BEPIINHBI NapaboJbl, OCh CHMMETPUH TapaboIIb.
I'papukn obyskmuit: 'y = kx, y = kx + b, y=x/x, y = %,
y = \/Y,y = |x | m UX CBOMCTBA.

Yucnosvle nocieoosameyibHocmu
Onpenesnenue U Coco0bl 331aHUS YMCIOBBIX MOCIIEI0BATEILHOCTEH
ITonsTne 4yncnoBoi MOCJIEIOBATEIbLHOCTH. 3amanme
ITOCJIEIOBATEIIFHOCTH PEKYPPEHTHOH (dopmynoit U dopmyiioil N-ro
YJICHA.

Apudmernyeckas 1 reoMeTpuyeckas MPOrpeccHH

Apudmernueckass M TeomeTpuyeckas mnporpeccud. Dopmynsl  N-
ro ujgeHa apu(pMETHYECKOM W TEOMETPHUYECKOH IpOrpeccuil, CyMMBI
MIEPBBIX N YJICHOB.

N3o00pakeHHe YJICHOB apU(PMETUUYCCKOM 51 reoOMEeTPUYECKON
NpOrpeccuil TOYKaMU Ha KOOPJAMHATHOMW IUIOCKOCTH. JIMHEHHBIA u
SKCTIOHEHIMAIbHBIN pocT. CI0KHBIE MPOICHTHI.

IVIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHMA
NPUMEPHOU PABOYEU TPOI'PAMMBI KYPCA (IO TOJAM
OBYYEHUA)

OcBoenune yuebHOro Kypca «Aurebpa» Ha ypOBHE OCHOBHOI'O
ob1mero o0pazoBaHUs JIOJIKHO obecreunBaTh JIOCTH)KEHUE
CIEYIOLIUXIIPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHbTATOB:

7 Kjace

Yucna u éviuucnenus
— BrmomHATE, codeTas YCTHBIE W THCBMEHHBIE IIPHUCMBEI,
apudmMeTHIEeCKue ACHCTBHUSA C PAlMOHAJIFHBIMHA YHCIAMH.

— Haxonute  3HaYeHUs  YHUCIOBBIX  BBIPAXKEHUM;  NPUMEHSITH
pa3HoOoOpa3Hble CHOCOOBI W TPUEMBI BBIYUCICHUS 3HAYCHUH
JIPOOHBIX  BBIPAKEHUN, COJEPIKAIIUX OOBIKHOBEHHBIE u

JeCATUYHBIE TPOOH.

— Ilepexogutp oT onxHOW (opMBI 3amuUcH  YHCEN K JIPYrou
(nmpeoOpa3oBbIBaTh  ACCATHUYHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSTHUHYIO, B YacCTHOCTH B OECKOHEUHYIO
NECATHIHYIO JIPOOB).

— CpaBHUBaTh M YHOPSIJOYMBATH palMOHAIBHBIC YHCIIA.

—  Oxpyrnarp 4ucia.

— BbBIONHATE NPUKHAKY M OLEHKY pe3yiabTaTa BBIYHCICHHUH,
OLICHKY 3HAUYCHHUH YMCIIOBBIX BBIPAKEHHH.



BbInonHATE  NEHCTBHS €O CTENEHSIMHM € HATypajbHBIMH
MTOKa3aTeIsIMHU.

IIpuMmeHsTh  OpU3HAKH  JEIMMOCTH,  pPa3j0KEHHE  Ha
MHO>XHUTEJIMHATYPaIbHBIX YHCEI.

Pemate mpakTUKO-OPUEHTHPOBAHHBIE 3aJauM, CBA3aHHBIE C

OTHOIICHHUEM BCJIINYNH, IIPOMOPINOHAIIBHOCTBIO BCIINYHH,
OpOUCHTAMU; UHTCPNPECTUPOBATL  PE3YyJIbTaThl  PCIICHUA  3aJaqd
C y‘{éTOM OFpaHI/I‘{eHI/IfI, CBA3AaHHBIX co CBOMCTBaAMHU

paccMaTpruBaeMBIX OOBEKTOB.

Ancebopauueckue eviparceHus

Hcnonws3zoBath anredpandecKyro TEPMHHOJIOTUIO H
CUMBOJIMKY, TIPUMEHSTh €€ B IIpPOLIECCE OCBOCHUS Y4eOHOTO
Marepuana.

HaxonuTh 3HaueHUs: OYKBEHHBIX BBIPRKCHHH IpPU  3aJaHHBIX
S3HAYCHUAX NICPEMEHHBIX.

Brinonuats peodpa3oBaHus LIEJIOTO BBIPaKCHHUS B
MHOTOYJIEH MPUBEICHUEM MOT00HBIX CIIaraeMblX,
PacKpbBITHEM CKOOOK.

BpImonHATE ~ yMHOXEHHME  OJHOWIEHA  Ha  MHOTOWIEH U
MHOT'OYJICHA HAa MHOIOYICH, MPUMCEHATH (opMynbl  KBajapara
CYMMBI U KBaJipaTta pa3HOCTH.

OcymecTBIATh Pa3OKEHHE MHOTOWICHOB HAa MHOXHTEIH C
ITOMOIIBI0  BBIHECEHUS 3a CKOOKHM  00miero MHOXUTEIS,
IpyHIIMPOBKU CllaraeMbIXx, MPUMEHCHHS dbopmyn
COKpPAIICHHOTO YMHOXKECHUS.

[IpumensTs  1peoOpa3oBaHMS  MHOTOWIEHOB U PEIICHUs
pa3IMUYHBIX 3aJad W3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, H3
peaJIbHON NPAKTUKH.

Hcnons3oBaTh  CBOMCTBA CTeNeHe c HATypaJbHBIMU
MOKa3aTessIMU I IPeoOpa3OBaHUsT BBIPAXKEHUI.

YPQSHEHM}I U Hepaeencmea

Pemrate  nuHeliHbIC YpaBHEHUS C OJTHOM MEPEMEHHOMH,
NpUMEHssl MpaBUJia TMepexoJa OT HUCXOAHOIO ypaBHEHHUS K
paBHOCWJIBHOMY emy. IIpoBepsATb, sBISETCS nm YUCIIO
KOpHEM ypaBHEHHS.

ITpumensaTs rpadguueckue METOIBI pu peueHnu
JIMHENHBIXYPaBHEHUN U UX CUCTEM.

[MonOupath WpUMEpBl AP YHCEN, SBISIIONAXCS PEIICHUEM
JINEHHOI'0 YPaBHEHUS C ABYMs EPEMEHHBIMH.

CTtpouTh B KOOPAWHATHOW IIIOCKOCTH TpaduK JTHHEHHOTO
YpaBHEHHSI C JABYMS TIEPEMEHHBIMHU; TIOJB3YICh Tpadukom,
MIPUBOIUTH MIPUMEPHI PEIICHUS yPaBHEHUS.

Pemate cucrembl AByX JIMHEHMHBIX YypaBHEHHUH C  AByMs



IIEPEMEHHBIMH, B TOM YHCJIE TpapHICSCKU.

CocTaBnaTh M pellaTh JIMHEHHOE YpaBHEHHE WU CUCTEMY
JINHEHHBIX YpaBHEHHUM o YCJIOBUIO 3aJa4u,
WHTEPIPETUPOBATE B COOTBETCTBMM C KOHTEKCTOM  3aJa4yu
MOJIyYEHHBIN pe3yibTart.

Koopounamut u zpaguxu. @yukyuu

N3o6paxkath Ha KOOpIAUHATHOU psAMOH TOYKH,
COOTBETCTBYIOLIUE 3aJaHHBIM KOOpIHMHATaM, JIy4d, OTpPE3KH,
HMHTEPBAJIIbI; 3aIIACHIBATh YHCIIOBBIE MIPOMEKYTKH Ha

anreOpanvdeckoM S3bIKE.

OtMeuaTb B KOOPAMHATHON IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAWHATAaM; CTPOUTh Trpaduky JuHeHHBIX ¢yHKUUA. CTpouTth
rpaduk QyHkumm y = |x|.

OnuceiBaTh C NOMOIIBIO (YHKIUA H3BECTHBIC 3aBUCHMOCTH
MEXJy BEJIWYMHAMH: CKOPOCTh, BpEMs, pAacCTOsSIHWE; IIeHa,

KOJIMYECTBO, CTOUMOCTBH; IPOU3BOIUTEIBHOCT, BpeMms,
00BbEM PaboTHI.

Haxoautpk 3HaueHue (pyHKIMHU MO 3HAYSHUIO €€ apryMeHTa.
[MonnmaTh Tpaduueckuil crmocod TPEACTaBICHUS W aHAIH3a
nHpOpMALIMK; H3BJICKATh W HHTEPIPETUPOBATH HHPOPMALIUIO
13 Tpa(HUKOB peaNbHBIX MPOLECCOB U 3aBUCHMOCTEH.

8 kimace

Yucna u evluucnenus

Hcronp30BaTh  HadaidbHBIE  TPEACTABICHHS O  MHOXECTBE
JNEHCTBUTENbHBIX  YHUCEN  JJI  CPaBHEHHUSA, OKPYIVICHHS W
BBIYMCIICHUH; H300pakaTh JIGMCTBUTEIbHBIC 4YHCIIAa TOYKAMH
Ha KOOPAMHATHOHN MpSIMOH.

[IpumeHsTh TOHATHE apU(pMETHUYECKOr0 KBAJPaTHOTO KOPHS;

HaxXoOIUuThb KBaJIpaTHLBIC KOpHH, HUCHOJb3ys npu
HCO6XO}II/IMOCTI/I KaJIbKYJIATOP, BBITIOJIHATH HpeO6p330BaHI/I${
BBIpB.)KGHPIﬁ, coacpKalux KBaJApaTHBIC KOpPHH, HUCTIOJIBb3YyA

CBOICTBA KOpHEH.
Hcnonp3oBaTh 3amucu OOJBIIMX KM MalbIX YHCEI C IOMOIILIO
JMECATUYHBIX 1apobeit m creneHedd gucma 10.

Anzebpauueckue evipasriceHus

I[IpuMeHsIT,  MOHSATHE  CTENEeHHW C  IEJIBIM roKasaTesem,
BBITOJIHSTh npeodpa3oBaHus BBIPAKEHUH, coJieprKallnx
CTETEHU C TEJbIM TI0Ka3aTesieM.

BBIMONHATE TOXKIECTBEHHBIC MpPeoOpa3OBaHUS  PALMOHAIBHBIX
BBIPAXXEHUM HA OCHOBE MpaBWJ JCHCTBUH HaJ MHOTOUYJICHAMU
" anreOpandecKuMu ApOOsSIMHU.

PackmaneBaTe KBaApaTHBIN TPEXUIICH HAa MHOXKHUTCIH.
IIpumensTh TIpeoOpa3oBaHMsI  BBIPAKEHUH  JUISI  peIICHUS



pa3IMUHBIX 3aJa4 U3 MATeMaTUKM, CMEXHBIX MPEAMETOB, U3
peabHON NPAKTUKH.

Ypaguenua u nepasencmea

— Pewmrate nuHeliHBIC, KBaJIpaTHHIC YpaBHEHHS u
palMoOHaIbHBIC YPAaBHEHHS, CBOAAIINECS K HUM, CHCTEMBI
JIBYX YpaBHEHHH C IBYMs II€PEMEHHBIMH.

— IlpoBoauTh HOpOCTEHUINIME  WCCICIOBAHUS  ypPaBHCHUU U
CHUCTEM ypaBHCHHUW, B TOM 4YHCIC C [PUMCHCHUCM
rpaduydeckux nOpeAcTaBiIeHU (yCcTaHaBJIMBATh, HMEET JIH
YpaBHCHUC WM CUCTECMaypaBHCHHUN PCIICHHsS, CCIIU UMEET,
TO CKOJIBKO, U TIp.).

—  TlepexomuTh OT CJOBECHOH (OPMYITUPOBKH 3amadul K €€
anreOpandyeckoit ~ momenu ¢ MTOMOIIBIO COCTaBJICHUS
YpaBHEHHs] WJIM CHCTEMbl YpaBHEHHH, HWHTEPIPETUPOBATh B
COOTBETCTBUHU C KOHTEKCTOM 3aJ[a4d IMOJIYYCHHBIH Pe3yJIbTaT.

—  llpuMeHATH CBOHCTBAa YMCIIOBBIX HEPABEHCTB [yl CpaBHEHUS,

OIICHKH; peuaTth JINHEWHbIe HEpaBEHCTBA c OZHOH
NepeMeHHOH W WX  CHCTEMBI;  J1aBaTh rpaduueckyio
WJUTIOCTPAIlMI0O MHOXKECTBA PEIICHUH HEpaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dyuxyuu

I[Torumate W WHCHONB30BaTh (OYHKIUOHAIBHBIE TOHSITHA U
SI3bIK  (TEpMHHBI, CHUMBOJIMYECKHE OOO3HAUYCHHUs); OIPEACIISITh
3HaueHHEe (YHKIHMU 110 3HAYCHHUIO apryMEHTa; OIpeIeisTh
cBoiicTBa QYHKIINH MO €€ TpaduKy.

Ctpouts Tpaduku seMeHTapubix Gynkumi Buma Y =k/X, y = X,
y=x%y= X/, Y = |x|; onuchIBaTh CBONWCTBA YNCIOBON QyHKINU
o e¢ rpadukKy.

9 kiace

Yucna u eviuucnenusn

CpaBHUBATH u YIOPSIIOYUBATE panroOHATBHEIC u
HppaIMOHAIBHBIC YHCTIA.

BeimtonHsATE apuMeTHYECKHE JICUCTBUS C palMOHAIbHBIMU
quCcJIaMH, coYeTasi yCTHbIE ©W  IMUCbMEHHBIE  NPHUEMBI,
BBITIOJTHSITh BBIYUCIICHUSI C HPPALIMOHATBHBIMH YHCIIAMU.
HaxonuTh 3Ha4YeHHWsI CTEINEeHeW C IIeJIBIMH ToKa3aTelisIMHu |
KOpHEW; BBIYUCIISTH 3HAYCHHS YHCIOBBIX BBIPAXKCHUIM.
OKpyrJsiTh  JCHCTBHUTEIIbHBIC qucla, BBITTOJTHSATH MPUKUIKY
pe3yabpTaTa BEIYUCICHNUN, OIICHKY YHCIOBBIX BBIPAKCHUM.

Ypagnenus u nepasencmea
Pemats MHelHbIC U KBaJpaTHbIC YPaBHEHUS, YPAaBHCHHUSI,
CBOJSILIMECSI K HHUM, IpocTedmue ApoOHO-paroHaIbHbIC



ypaBHEHHUSI.

Pemate cucTemMbl JBYX JIMHEWHBIX YpaBHEHHH C JABYyMs
IIEPEMEHHBIMU M CHCTEMBI ABYX YPaBHEHHH, B KOTOPBIX OJIHO
YpaBHEHHEHE SIBJISICTCS] IMHEHHBIM.

Pemate TekcToBble 3amayd  anreOpanyeckHMM  CrocodboMm ¢
MIOMOIIBI0  COCTABJICHWS ~ yPaBHEHWsS  WJIM  CHCTEMBI  JBYX
YpaBHEHHH C ABYMsI IEPEMEHHBIMHU.

IIpoBoauTe mpocTENIlIME HCCIENOBaHUS YPAaBHEHUH U CHUCTEM
YpaBHEHHUI, B TOM 4YHCJIE C NPUMEHEHHEM rpaduuecKux
nmpencTaBiIeHUu (ycTaHaBIMBaTh, HMEET JIM YpPaBHEHHE HIIH
cCUCTeMa YpaBHEHHI pEUICHUs, €CIH HMEET, TO CKOJbKO, |
op.).

Pemrate cucTteMbl JHMHEHHBIX HEPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO; M300pakaTh peIICHHE
CHUCTEMBl ~ HEPAaBEHCTB  Ha  YHCIOBOM  NpPSIMOH,  3alHCHIBATH
pelIeHue ¢ IOMOIIbI CUMBOJIOB.

Hcrmonp30BaTh HEpaBeHCTBA IPH PEIICHWH pPA3IMYHBIX 3ajad.

Dynkyuu X

Pacniosnasaty (GyHKIIMU ~ W3YYEHHBIX  BHUJIOB. Iloka3wiBaTh
CXEMAaTHUYECKH pPaCIOI0KECHUE Ha  KOOpDJAMHATHOMW  IJIOCKOCTH

rpadukoB (yHkimi Buga: y = kx, y= kx +b, y = XK, y = ax?

+ bx + c, y = X3, Yy =X,Y =1Xx 1| B 3aBUCUMOCTH OT 3Ha4Y€HUU
K03((HUIIMEHTOB; ONMUCHIBATH CBOWCTBA (YHKIHUIL.

Ctpoutsb u n300paxaTh CXE€MaTU4YEeCKU rpaduku
KBaJIpaTUYHBIX (PYHKIIUI, ONHCHIBATH CBOIMCTBA KBAJIPATHUHBIX
(pyHKIMIA MO UXTrpaduKam.

Pacrio3naBare KBaJpaTH4YHYIO (QYHKIHIO IO dbopwmyne,
MPUBOJMUTH IPUMEPHl KBaJIpaTHYHBIX (QYHKIMH U3 peabHOMI
JKU3HH, PU3UKH, TEOMETPHH.

Apupmemuueckan u zeomempuueckan npozpeccuu

PacrnioznaBath apuPMETHICCKYIO u FeOMETPUUECKYIO
MIPOTPECCHUN TIPH PA3HBIX CIIOco0axX 3amaHus.

BBIMONHATE BBIYHCICHHA C HCIOIB30BaHWEM (opMya N-ro dieHa

apupMETHYECKON ¥  TeOMETPUYCCKOU MIPOTPECCHIA, CYMMBI
MIEPBBIX N YICHOB.

N3obpaxats YJICHBI ITOCJICI0BATCIIBHOCTH TOYKAMU Ha
KOOPAWHATHOM TIOCKOCTH.

Pemrate 3aa4H, CBSI3aHHBIC c YUCJIIOBBIMH
[MOCJICIOBATCIIFHOCTSIMU, B TOM 4YHCJIE 3aJa4ydl U3 PeajbHOM

KU3HH (c HCTIO0JIb30BaHUEM KaJbKYJISATOPA, UG POBBIX

TEXHOJIOTUI).



TEMATHYECKOE IIJIAHMPOBAHHUE YYEBHOI'O KYPCA (IIO0 TOJAM OBYYEHMHSA)

7 kaace (He menee 102 u)

paloHaIbHBIX YHCEN.
CreneHp C HaTypalbHBIM
MoKa3zaTejeM.

Pemnienne OCHOBHBIX 3ajiad

Ha JApoOM, TPOLEHTHl U3
pearbHOM MPaKTUKU.
ITpu3nakn JIeIIMMOCTH,
pa3oXKeHHUs Ha
MHOXHTEJIM  HaTypaJIbHBIX
qHCel.

Peanbnble 3aBUCHUMOCTH.
IIpsimas u oOpaTtHasa

MPOTIOPIIUOHATBHOCTH

YACTHOCTH B OCCKOHCYHYIO JCCATHUYHYIO
JIpOOBb.

IpuMeHSITH pa3HOOOPa3HbIE CIIOCOOBI U
NMPUEMBbI BLIYMCJIEHUS 3HAYEHUI TPOOHBIX

BbIPa:KeHUil, colepKaiux OObIKHOBEHHbBIC
M JecAaTH4YHble  JpoOW: 3aMeHsITh  IpHU
HEOOXOJUMOCTH JIECATUYHYIO pooOb
OOBIKHOBCHHOH U OOBIKHOBEHHYO
JIECSITHYHON, TPUBOJINUTH BBIpAKEHNE K
¢dopwme, HauboJee ynooHOU st
BBIYMCIICHUH, TpeoOpa3oBbIBaTh  APOOHBIE
BBIPDLKEHUSI HAa yMHOXEHHE U JICJICHHE
NECITUYHBIX npobeil K  IOEHCTBHSIM  C
LEJIBIMU YUCIIAMHU.

IpuBoauTs  4YHuCIOBbIE U OyKBEHHBbIE
MpUMepbI CTENEHH  C HaTypaJIbHBIM

HasBanue DJIeKTPOHHBIE
pa3nena OcHoBHOE cojep:kaHHue OcHOBHbIE BH/IbI IESITEJILHOCTH (uudpoBbie
(TeMbI)(4HCI0 0o0yuaIuxcs o0pa3oBaTe/ibHbI
4acoB) e pecypchbl)
Yucaa n Ilonstue palMoOHaIBLHOTO CucreMaTu3upoBaTh U 000ramarh 3HAHUS
BbIYHCICHUS. qyucia. ApH(bMeTI/IquKHe 00 OOBIKHOBEHHBIX M JE€CATUIHBIX ;[p06$1x.
PaunonajabHbl| neiicTBus c CpaBHuBaTh M yNOPSA0YHMBATHL [Jpo0H,
e yucJja panroHaIbHBIMHU YHCIIAMHU. peoOpa3oBkIBas npu HEOOXOIUMOCTH
(25 ) CpaBHenue, JNECATUYHbIE  OpoOM B  OOBIKHOBCHHBIC,

ynopsaagounuBaHUC 06LIKHOBCHHI)IC B JACCATUYHBIC, B




IoKazaresem, 00BsICHSIA 3HAYCHUS
OCHOBAaHMs CTENEHH W TI0Ka3aTess CTEICHH,
HAXOJWUTh 3HAYCHHs cTereHed Buaa a" (a

— moboe panyoHajIbHOE YWCIo, N —
HaTypaJbHOE YUCIIO).

MonmMath cMbICH 3amucH  OOJBIIMX YHCEN
C TIOMOMIBIO  JECATHYHBIX nIpobeit "
creneHeit unciaa 10, mpUMeHATH UX B
pCANBbHBIX CUTYyaIUsIX.

[TpuMeHATh TPHU3HAKK NETMMOCTH, Pa3JIOKCHUS
Ha MHOXKHTEIIH HaTypaJIbHBIX YHCEL.

Pemats 3a7aum Ha 4acTH, MPOLEHTHI, TPOIIOPLHH,
Ha HaXOXKJIeHHE ApoOH (TPOIEHTa) OT BEINYHHBI
W BeJMYUHBI MO e¢ Ipobu (TMpoueHTy), Ipodu
(mporieHTa), KOTOPBIM COCTABIIAET OJHA BENUYHMHA
ot npyrou. IlpuBoauth, pa3buparb, OIIEHUBATH
pasNMyHbIe  pPEIICHWs,  3aIlicH pemeHnit
TEKCTOBBIX 3a/1a4.

PacniozHaBath W OOBSACHATH, ONHUpAsCh Ha
OIpEeJIeJICHUs], TPSMO  IPOIOPLHOHAIBHBIE U
0o0paTHO  TPOINOPUMOHANIBHBIE  3aBUCHMOCTH
MEXAY BEIMYMHAMHM; MPUBOJUTH HPUMEPHI 3THX
3aBUCHMOCTEH M3 pPEallbHOr0 MHpa, M3 JPYTrux
Yy4eOHBIX IPEIMETOB.

Pemath npakTHKO-OPHEHTHPOBAHHbIE 3aadyd Ha
JIpoOH, MPOIICHTHI, MPSIMYI0 U 0OpaTHYIO
MPONOPIMOHAIBEHOCTH, IPOTIOPLHN




Auredpau
yecKkmne
BbIpaskeH
ust (27 1)

BykBeHHBIE BBIPKECHUS.
IlepemeHnHsbIe.
Jlonyctumele 3HAYEHUS

nepeMeHHbIX. DOpMYyJIbI.
[Ipeo6pazoBanne OyKBEHHBIX

BBIPAXKCHUM,

pacKkpwITHE CKOOOK u
NpUBEICHUE MOTOOHBIX
cllaraeMbIX.

ColicTBa CTEICHU c
HaTypalbHbIM

[OKa3aTeseM.

MHorou4seHbI. CrnoxeHue,
BBIYUTAHUE, YMHOKEHUE
MHOTOYJIEHOB. Dopmybl
COKpAILEHHOTO YMHOKEHHUSL.

PasnokeHne MHOTOYICHOB Ha
MHO>XXHTCIIN

OBJaaners anreOpandeckoi
TEPMUHOIOTUEN u CHUMBOJIMKOM,
NpPUMEHATHh ©¢ B TIpolecce  OCBOCHHS
y4eOHOro Marepuasnia.

Haxoautsb 3HAYCHUS OyKBEHHBIX
BBIPKEHUNW MNpHU 3aJaHHBIX 3HAYEHUSX
OyKB; BBITIOJTHSITH BBIUMCIICHU ST o
popmynam.

BpInoaHATH peodpa3oBaHUS I1eJI0r0
BBIPOKEHUS B  MHOIOWIEH  IPHUBEICHUEM
MOJOOHBIX cllaraeMbIX, pacKkpbITHEM
CKOOOK.

Brmonnasats YMHOKEHUE OJHOWIEHA Ha
MHOTOYJIECH M MHOTOYJICHA HAa MHOI'OYJIEH,
npUMEHATh  (GOPMyJBI  KBajgpaTa CyMMBI U

KBajpaTa pa3HOCTH.

OcymecTBIATh pa3lIoKEeHHE MHOTOWIEHOB Ha
MHOXKUTEJIH IIyTEM BBIHECEHHS 38 CKOOKH 001I1ero
MHOXUTESI, TPUMEHEHH (POPMYIBI Pa3HOCTH
KBapaToB, GOPMYJI COKPAIICHHOTO YMHOKECHHSI.
[TpumensTs npeobpa3zoBaHHEe MHOTOWICHOB IS
peLIeHUs pa3INyHbIX 33/1a4 U3 MaTEeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 PEATIbHOI MPAKTHUKH.
3HAKOMUTBCS C UCTOPUEN pa3BUTHSI MAaTEMATUKU




Ypasnenusi | VYpaBHEHUE, paBuiia Pemiate nMHENHHOE YypaBHEHHE C OJHOH
H rnpeoOpa3oBaHus NepEeMEHHON, MPpUMeHss1 NMpaBWJa Iepexosa
HEPABEHCTB | ypaHEHUs, paBHOCHJIBHOCTH OT HCXOJHOTO YpPaBHEHHMS K DPABHOCUIBHOMY
a(20 1) YpaBHEHUH. Jluneiinoe eMy Ooyee mpoctoro Buma. IlpoBepsiTh,
ypaBHEHUE c OIHOM SBISIETCA JIM KOHKPETHOE YHCIO KOPHEM
MepEeMEHHOMH, pelieHue ypaBHEHHSL.
JIMHEUHBIX YPaBHEHUIA. IMoan0upaTs NpuMepkI Nap 4ucell,
Perrenue 3a1a4 ¢ TOMOIIBIO SIBJISIFOILUXCSL PELICHUEM JIMHEHHOT 0
YpaBHEHHUIA. YpaBHEHHUS C IBYMsI IEPEMEHHBIMU.
JInHeliHoe YpaBHEHHUE C CTpOPlTL B KOOpZ[HHaTHOﬁ IMJIOCKOCTHU
JABYMsI NEPEMEHHBIMHU U €TO rpa(bmc JIMHEHUHOT O YpaBHEHUA C IBYyMs
rpadux. Cucrema IBYX TIEPEMEHHBIMU; TTOJIB3YSCH TPaPUKOM,
JIMHEUHBIX ypaBHeHI/Iﬁ I NPpUBOAUTL NPUMEPLI PEIICHUA
JIBYMSI [IEpEMEHHBIMHU. YpaBHCHUA.
Pewenue cHUCTeM Haxonuths pemenue CUCTEMBI IBYX
ypaBHEHHI CIOCO060OM JIMHEMHBIX YPAaBHEHUH C ByMs
MOJICTAHOBKK W CITOCOOOM HEpCMCHHBIMU.
CTIOKEHISI CocTraBasAiTh M pelIaTh ypPaBHEHHE WU
CUCTEMY YypaBHEHHMI IO YCIOBHIO 3a/ayH,
HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a7a4u MOTY4YEHHBIN
pe3yJabTar
Koopamuateim| Koopnumata  Touku  Ha | M300pamkars Ha KOOpIMHATHOM npsAMon
rpaguxu. MPSMOMH. Yucnosble TOYKH, COOTBETCTBYIOLLIHE 3aJJaHHBIM
®ynakuuu (24 | npomexxyTku. PaccrosiHue | KOOpAMHATAaM, JIy49H, OTPE3KH, HMHTEPBAJIbL
9) MEXAy JABYyMS ~ TOYKAMH | 3aIUCBIBATH UX Ha aureOpamdecKoM s3bIKE.
KOOPAMHATHOM MPAMOH. OTmeuaTh B KOOPAMHATHOHN INIOCKOCTH TOYKH IO
IIpsmoyronbHas cucTeMa | 3aJaHHBIM  KOOpAWHATaM; CTPOMTh Trpadukn
KOOpPAWHAT  HA  IUIOCKOCTH. HECIIOKHBIX 3aBHCUMOCTEH, 3aJIJaHHBIX

[Tpumeps! rpadukoB, 3aKaHHBIX

(dhopmyiamMu, B TOM 9HUCIIE C TIOMOIIBIO0 U(POBBIX




¢dbopmynamu. UreHue rpadukos
peaTbHBIX 3aBUCUMOCTEH.

Honsartne ¢yukuun. [padpux
¢ynkiun. CaoiicTBa (QyHKIMH.
Jluneitnas dhyHKIHS.
[octpoenwne rpaduka THHSHHON
¢ynkyu. ['paduk QyHKImMm y =
I x1

nmabopaTopuii.

[TpuMeHsTS, U3y4aTh NPEUMYILECTBa,
UHTEPIPETUPOBATH rpaduyeckuii cnoco6
IpENCTaBICHUS M aHaIW3a  pPa3HoOOpa3HOi
JKU3HEHHOUW WH(pOPMAaLnu.

OcBamBaTth TOHATHE (YHKIWH, OBJAIEBaTh

(hYHKIMOHATFHON TEPMHUHOJIOTHEN.

PacriosnaBate nuHelHy0 QyHKIHIO y = kx + b,
ONHUCHIBaTH €€ CBOMCTBA B 3aBHCUMOCTH OT
3HaueHui kodddurmentos K u b.

Crpouts rpaduku nuHEHHON QyHKIHNH, QyHKIHH
y =Ixl

Hcnonmp3oBaTh  1M(pPOBBIE  pecypchl Ul
MOCTpOeHHS TPaUKOB QYHKIMHA M M3YUECHHUS HX
cBoHCTB. [IpuBOAUTH IPUMEPHI TMHEWHBIX
3aBUCHMOCTE B pealbHBIX Ipoleccax |
SIBJICHUSIX

IloBTOpEHUE U
0000menue(6
1)

IToBTOpEeHUE OCHOBHBIX
MOHSITUH W METOJIOB Kypca 7
Kj1acca, 0000IeHre 3HAHUM

Bui0upaTh, NpUMEHATH OLIEHHBATH CHOCOOLI

CpaBHEHUS qHCel, BBIYHCIICHHH,
nmpeoOpa3oBaHuit BBIPaKECHUH, pemeHus
YpaBHEHUH.

OcyuiecTBJIsITH CaMOKOHTPOJIb

BBINOJIHSIEMBIX JIEMCTBUII U CaMOIIPOBEPKY
pe3ysbTara BeIYHCIEHNH, TPeoOpa3oBaHNH,
MIOCTPOEHUI.

Pemats 3amaun u3 peanbHOW >KU3HU, IPUMEHSTH
MaTeMaTUYECKHE 3HAHUS U1 PELICHUs 3a7ad u3
JIPYIUX IPEIMETOB.




Pemate  TekcTOBBIE — 3ajayd,  CPaBHHUBATH,
BBIOMPATH CIIOCOOBI peIIeHN 3a/1a91

8 xnacc (ne menee 102 u)

MIPUOTIMKEHUS
UPPAUOHAIBHBIX YHCEIL.
JleicTBUTEIbHBIE 4YHCIIA.
CpaBHeHUe
OEUCTBUTCIBHBIX YHCEII.
ApudmernyecKkuit
KBaJIpaTHBINKOPEHb.
VpaBHeHue Buga X° = a.
CaoiicTBa apu(METHIECKUX
KBaJIpaTHBIX KOPHEH.
IIpeoOpazoBanue
YHCJIOBBIX BBIPA>KCHUH,

KBaJIpaTHOTO KOPHSI M3 4YHCIa, HCIHOJIb3Ys
MIPU HEOOXOAMMOCTH KaJAbKYJIATOP.
O]_[e]-[l/IBaTb KBaJIpaTHLIC KOpHHU OCJIbIMU
qyucJiaMu U ACCATUYHBIMH I[pO6$IMI/I.
CpaBHuUBaATh U yHOpsi10YNBATh
paloHaIbHbIE M HPPAllMOHAIBHBIE YHCIIa,
3allUCaHHbIE  C  IOMOIIBIO  KBaJpaTHBIX
KOpHEH.

Hccnenosarh ypaBHEHWE X2 = @, HAXOJMTh
TOYHBIC U NMPHUOJMIKECHHBIE KOPHHM IIpH a >
0.

HccaenoBars CBOICTBA KBaJpaTHbBIX

Haspanue JJleKTPOHHbIE
pa3nesa OcHOBHOE coJep:kaHue OcHOBHBbIE BU/bI IESITEILHOCTH (uudposbie
(Tembl) o0yyarommxcs o0pa3oBaTe/ibHbI
Kypca (4uciio e pecypcsl)
4acoB)

Yucaa u KBanpaTHbI KOpEeHb U3 DopMyJIHPOBATH ompeneaeHne

BbIYMUC/ICHUSA. gucna.llousarue 00 KBaJIpaTHOI'O KOpHSI u3 yucia,

KpaapaTHble | wuppanuoHaIbHOMYHCIIE. apu(METHIECKOTO KBaJAPAaTHOT'O KOPHS.

xopuu (15 u) | Jecarnunsle [IpumeHATH OTIEPAIHIO HU3BIICYCHUS




coJieprKallluX KBaJIpaTHbIC
KOpHHU

KOpHE#, MPOBOJS YHUCIIOBBIE SKCIIEPUMEHTHI
c HCITI0JIb30BAHHEM KaJIbKYJISITOpa
(koMmBIOTEPA).

Joka3pIBaTh  cBOiicTBa  apudMeTHUECKHX
KBaJIpaTHBIX KOpHEHl; NPUMEHATH UX JUIA
peobpa3oBaHUs BBRIpaKCHUH.

BbinosHATs mNpeodpa3soBaHUsl BHIPAKCHUH,

coaepKalux KBaJIpaTHbIE KOpPHHU.
Breipaxxats IIEPEMEHHBIE u3
TEOMETPHUCCKUX M PU3UICCKUX (HOPMYIL.
BuruuciasaTb 3HAYEHUdA BBIpaKeHUH,
coaepKalux KBaJIpaTHbIE KOpPHH,
HUCIIOJb3Ys npu HEOOXOUMOCTH
KaJbKYJISITOD.

Hcnonb30BaTh B XOA€ pELICHUs 3ajad
3JIEMEHTapHbIE npeacTaBlICHUs,
CBsI3aHHBIC c OPpHUOITMKCHHBIMUA

3HAYCHHUAMU BCIINYUH.
3HaKOMUTHCS ¢ ucropuei pa3BUTUS
MAaTEMAaTUKN

Yucaa n
BLIYHCJICHHUS]
. Crenens ¢
HeJbIM
nokasareJjie
M (7 u)

CreneHs ¢ LEILIM IT0Ka3aTeIeEM.

CranpapTHas 3al1Ch YUCTA.
Pa3meps! 00bekTOB
OKpY’Karomiero Mupa (ot
3JIEMEHTAapHBIX YacTHIl 110
KOCMHUYECKHX 00BEKTOB),
JUINTENIHOCTh NPOLECCOB B
okpyxaromieM mupe. CBoicTBa
CTETIEHH C LEIIbIM MTOKa3aTeneM

DopMyJIHPOBATH ONpeaeeHue CTEIICHU C
[[EJIBIM TTOKa3aTeNeM.

IMpeacraBiasiTh 3anuch OOJNBITUX U MaJIbIX
YHCeNl B CTAHJIApPTHOM BUJIE.

CpaBHUBaTB YKCiIa U BEJIUUUHBI,

3aMMUCaHHbIE C WCIOJIb30BAHUEM CTEICHHU

10.

HUcnoab3oBaTh 3amuch 4YuCEl B
CTaHJApPTHOM BHJI€ ISl BBIPAXKEHUSI Pa3MEpoB
00BEKTOB, JUIUTECIILHOCTH TPOIIECCOB B




OKpY’KaroeM MHpe.

DopMyJIHPOBATH, 3aNIMCHIBATH B
CHUMBOJINYECKOi (hpopMe U WILTIOCTPUPOBATH
NpUMepaMM CBOICTBA CTENEHU C LEIbIM
IMOKa3aTeJIeM.

IIpuMeHATH CBOWCTBA CTENEHU JJIs
mpeoOpa3oBaHUs BRIPAKCHUH, COMEPIKAIIIIX
CTEIIEHHU C 1IENBIM ITOKa3aTeJIEM.
BuInoJHATH AelicTBUA C YHCIAMH,
3aIMCaHHBIMU B CTAHIaPTHOM BUJIC
(yMHOXXCHHE, NIeJICHNEe, BO3BEICHNIC B
CTEIICHB)

Adredopaunye
cKue
BBIPaKeHHSA
KBaapatnbi
i TpeéxwieH
(5 )

KBangpaTtusbIit TPEXUJICH.
Pazmoxxenne  kBagpaTHOTO
TpEXUIeHaHa MHOXHUTEIN

Pacno3naBaTh KBaJpaTHBII TPEXUJICH,
YCTaHaBJIMBATh BO3MOXKHOCTb €r0
pa3oKEeHUsT Ha MHOXKHUTEJIHN.
PackaagbiBaTh HA MHOKUTEIH
KBaJPAaTHBIA TPEXWICHC HEOTPHULIATEIbHBIM
JIUCKPUMHUHAHTOM

Adredpau
YyecKHe
BbIpaKeH
usl.
Adredpau
yeckasi
Apodhb

(15 u)

Anrebpanueckas JIpoOBb.
Jonyctumele 3HAYECHUS
NMEPEMCHHBIX, BXOAAIINX B
anreOpandeckue

BBIpaKCHUS. OcHOBHOE
CBOWCTBO anrebpanyecKou
poou. Coxpatenne
JpoOeH.

Crnoxenue, BBIYMTAHHE,
YMHOXEHHUE u JIeJIeHHne
anreOpandecKkux Jpo0eii.

3anuceiBaTh anredpanyecKkrue BBIPAKEHUS.
Haxoaurthb

00J1acTh OINpeeIeHUs] pallHOHATIBFHOTO
BBIp@KEHUS. BBINOJHSATBL YMCIOBBIE
[OJICTAHOBKU U BBIYMCJIATH 3HAaUCHHE
JIpoOH, B TOM YHCIIE€ C TIOMOIIBIO
KaJIbKyJIATOpa.

DopMyJUPOBATH OCHOBHOE CBOWCTBO
anredpandeckor IpoOou U MPUMEHSTh €ro
JUIIsT TIpeoOpa3oBaHusl TpOOeH.

BuinoaHATh aeificTBUsI ¢ anredpandecKuMu




[IpeobpaszoBanue
BBIDQKCHHUH,  COACpIKAIINX
anreOpangeckue apodu

npobsamu. IIpuMeHATh mpeobpa3oBaHUS
BBIPQKCHUHN U PELICHHS 3a1ad.
BripazkaTb nepeMeHHbIe U3 GOpMyI
(pu3nyecknx, reoMeTpPUIECKHUX,
OTIMCHIBAIONIUX OBITOBBIC CHUTYAIUH)

YpaBHenus
"
HEPABEHCTB
a.
KBagpaTubl
€ YypaBHeHHs
(15 g)

KBagpaTtHoe YpaBHEHHE.
Henonnoe KBaJIpaTHOE
ypaBHEHHE. Dopmyna
KOpHEH KBaJpaTHOTO
YpaBHEHHS. Teopema
Buera.

Pemenue YpaBHEHUH,
CBOJSIIUXCS K KBaIPATHBIM.
IIpocreiimue JIpOoOHO-

paloHaJIbHbIC YPABHEHHUS.
Pemenne TeKCTOBBIX 3amad
C TIOMOIIBIO  KBaJApPaTHBIX
ypaBHEHUM

Pacno3naBath KBaJIpaTHBIC YpaBHCHMUA.

3anucbIBaTh bopmyary KOpHEH
KBaJpaTHOTO ypaBHEHUS; pemiaTth
KBaJpaTHbl¢ YPABHCHUS — TIIOJIHBIE U
HETIOJIHBIE.

IIpoBoaute  mpocreiimime  HcCJIeA0BAHUS
KBagpaTHbIX ypaBHEHHUII.

Pematnb YpaBHeHMHs, CBOJALIUECS K
KBaJIpaTHBIM, C MOMOIIBIO  MPEOOpPa3OBAHUM
U 3aMEHON IepeMEHHOM.

Haoaogate u aHAJIU3MPOBAThH CBSI3b
MEXKIy  KOpHAMH Hu  Kod(hdumueHTaMu

KBa/IpaTHOTO YpaBHEHHUSI.

®opmyaupoBarb Teopemy Buera, a Takxke
oOpaTHyIO  TeopeMmy, MIPUMEHSTh 3TH
TEOPEMBI IS PEeIIeHUS 3a1ad.

Pemate TekcTOBBIE 3amauM  anreOpanvdecKuM
CII0CO0OM: HEPEXOJUTh oT CJIOBECHOM
(hopMyITHPOBKHI YCIIOBHSA 3a1a9n K
anreOpandeckoil MOAETH IIyTEM COCTaBJICHUS
YPaBHEHHMS; peElIaTh COCTaBICHHOE YpPaBHEHHUE;
HHTEPIIPETUPOBATD PE3yJbTaT.

3HAKOMUTECS C UCTOPUEH pa3BUTHS anreOpbl




YpaBHenust

JIuneiitHoe  ypaBHEHHE C

Pacno3naBath JIMHEMHbIC YpaBHCHUA C

H JIBYyMsI TEpEeMEHHBIMH, €ro | ABYMs INEPEMEHHBIMHU.
HEPaBEHCTB | rpaduk, NpuMepbl pelieHUs Crtpouthb rpad UKy THHEHHBIX ypaBHEHUN, B
a. CucTeMbl | yooapyennii B Hnenprx | TOM 4HCIe
yf;nﬂennﬁ HHCITAX. HCII0JIB3Ysl HM(POBbIE pecypchl.
q
(13 ) Pememiie cHeTeM BYX Pazauuarnp napaJiiesbHbIe "
THHEHHBIX  ypaBHEHHIT ¢ | mepecexarommecs NpsiMbIe 1o nux
JIBYyMsI MIEPEMECHHBIMHU. YPaBHCHILIM. .
Pematnb CHCTEMBI JIBYX JIMHEHHBIX
[Ipumeps! pemieHust cucTeM .
. < ypaBHCHHI c JIBYMSI TIepEeMECHHBIMHU
HEJMHEHWHBIX  YpaBHEHHI C .
MOJICTAHOBKOH U CIIOKCHHUEM.
JIBYMSI TIEPEMEHHBIMH. N
Pemate mpocrteiimue CcHUCTEMBI, B KOTOPBIX
I'pacduueckas .
OIHO U3 ypaBHEHHI HE SIBJISICTCS
HHTEpIpETalNs ypaBHEHUS .
JINHEHHBIM.
C AByMs NEPEMEHHBIMHU U
o puBoantes rpadguyecKyl0 HHTepPHpeTALHUIO
CHCTEM ypaBHEHUM C ABYMsI
peleHus YpaBHEHHUS c JIBYMSI
IIepeMEHHBIMU. .
NEpeMEHHBIMH W CHCTEM  ypaBHEHHUH  C
Pemenue TexkcTOBBIX — 3anxad
JIBYMs TIEPEMEHHBIMU.
N TIOMOIIEIO CHCTEM | PemaTh TeKCTOBBbIE 3aJauM  aIreGpPandecKuM
YPaBHCHHH crnoco6om
Ypapuenusi | UuciaoBble HEpaBEHCTBA U UX | DopMyJIMpoBaTh cBOJicTBa YHCTIOBBIX
H CBOICTBA. HEPaBEHCTB, WJLTIOCTPUPOBATH ux Ha
HEPABEHCTB | HepaBeHCTBO C OJHOMI KOOpJIUHATHON psIMOi, I0Ka3bIBATh
;epaBeHCTB HepeMeHHOﬁ. Jluueilinbie aﬂre6paﬂquKH.
a (12 u) HEPABEHCTBA C OTHOU IIpuMeHATH cBOlicTBa HEPABEHCTB B XOJE

[IEPEMEHHOU U UX PELICHHUE.
Cucrembl JTMHEHHBIX
HEPaBEHCTB C OJHOU
[epEeMEHHON U UX pelIeHHUE.
N3obpakenne penieHus
JIMHEHHOI'0 HEPaBEHCTBA U

peuieHus 3aaay.
Pemars nuHeliHbIEe HEPaBEHCTBA C OJAHOU

TIePEMEHHOM, N300paXkaTh pellICHHE HEPABEHCTBA
Ha YHCJIOBOU MPAMOM.
Pemarn CHCTEMBI

JIMHENHBIX  HEPABEHCTB,




HUX CUCTEM Ha 4MCJIOBOH
HpsIMOi1

n300pakaTh PEIICHHE CUCTEMBl HEPAaBEHCTB Ha
YHUCIJIOBOM MpsIMOi

DyHKUMH.
OcHOBHBIE
nousaTus (5

1)

[MoasaTne pyHKIIAN.
OO0macTh oIpeiesICHUs U
MHO>XECTBO 3HAUCHUI
bysKIIH.

CnocoOsI 3amadust PyHKITUHA.

Hcnosb30BaTh QyHKIIMOHATHHYIO
TEPMUHOJIOTHIO U CHMBOJIUKY.

BeruucasaTh 3HaueHus1 QyHKIHH, 3aTaHHBIX
opmymamu (Ipu HEOOXOTUMOCTH
HCTIOJIB30BaTh KaJbKYJSTOP); COCTABJATH
TAOJUIbI 3HAYEHUN QYHKIIUH.

DyHKIMH.
Yucnosble
¢ynxuuu (9
1)

I'paduk pyHKIMU.
CpoiicTBa (pyHKIMH, UX
oTtobpakeHue Ha rpaduke
YTeHue U oCTpOeHUE
rpaduKOB (PYHKITHIA.
[Ipumepsl rpaduKoB
GbyHKUIHI, OTpakaroux
peaJibHbIE MPOLIECCHI.
DyHKINH, OMUCHIBAIOIINE
MpSAMYIO U 00OpaTHYIO
MPOTIOPIIUOHATBHBIC
3aBUCHUMOCTH, UX IpadHKH.
TI'mnepOoma.

I'paduk dyukmum y = X2.
DyHkun y = X2, y = X3,
y=X, y=Ixl;
rpaguyeckoe pemnieHue
YpaBHEHHH U CUCTEM
ypaBHEHUM

CTtpouTh 10 ToukaM rpapuku QyHKIUH.
OnuceIBaTH CBOMCTBA ()YHKIIMM Ha OCHOBE €¢
rpadu4eckoro IMpeaCTaBICHHS.
Hcnoab3oBath QyHKIMOHAIBHYIO
TEPMHUHOJIOTHIO W CUMBOJIHKY.

HccaenoBares 1puMepsl rpaduKoB,
OTpaXKaloMINX PEATbHBIE MPOLECCHl U SIBICHHUS.
IIpuBOANTHL NpUMEpPHI MPOLIECCOB U SIBJICHUN C
3aJaHHBIMHA CBOMCTBaMH.

Hcnonb30BaTh KOMIIBIOTEPHBIE TPOrPaMMBI
JUISL TIOCTpOeHUs rpaduKoB PyHKIUN 1
N3YYCHHSI UX CBOWCTB

Haxonuth ¢ momomnisio rpadguka GyHKITHH
3HAYCHNE OJHOW M3 paccMaTPUBAEMBIX
BEJIMYMH I10 3HAYEHUIO JIPYTOM.

B Hec/10:XKHBIX cJy4Yasix BbIpaxaTh
(hopMysIOif 3aBHCHMOCTH MEXIY BEIHUYMHAMH.
OnuceIBaTh XapakTep H3MEHEHHS OJHOU
BEJIMYMHBI B 3aBUCUMOCTH OT M3MEHEHUS




JIpyrou

PacnoznaBath BUAbI U3y4yaeMbIX (PyHKUMIA.
IToka3pIBaTh CXEMATHYECKH IOJIOKEHHE HA
KOOPJAMHATHOM IJIOCKOCTH I'paukoB
byukuuii Buga: y = X2, y = x3,
y=xy=Ixl.

HMcnoub3oBarh GyHKIUOHAJIBHO-
rpadguyecKue NpeACTABICHUs IS PeLICHUSA
U MCCJIeJ0BAHNS YPABHECHUI U CHCTEM
YPaBHEHMIH.

Ipumensits undpoBbIie pecypcebl AJs
nocrpoenusi rpagpukos pyHkuui

IloBTOpEHUE N
00001IeHNEe
(6w

[ToBTOpEHUE OCHOBHBIX
MOHSATHA U METOJOB KypCOB
7 u 8 xiaccoB, 006001IEHTE
3HaAHUHU

Bb10MpaTh, NPUMEHSITh, OLEHUBATH CIOCOOLI

CpaBHEHUSA qrcel, BBIYHMCIICHUH,
npeoOpa3zoBaHu BBIPaKCHUH, pemeHns
YpaBHEHHUH.

OcymecTBasTh CaMOKOHTPO.Tb

BBIITOTHSAEMBIX JEHCTBUA M CaMOIPOBEPKY
pe3yJiibTaTa BEIYHMCICHUH, MpeoOpa3oBaHu,
IIOCTPOECHMUI.

Pemate 3agaum M3 peasIbHON  KHU3HM,
NPUMEHATh  MaTeMaTH4YeCKHe  3HaHus  JUId
peleHus 3ajad U3 APYrux NpeaMeToB.

Pemate TekcTOBBIC 3a/a4d, CPABHUBATH,
BpIOupaTh cnoco0bl pemeHus 3agadu




9 kaacc (He menee 102 u)

pie uncia (9 1)

MHOXeCTBO JeHCTBUTEIBHBIX
4rcer; TeHCTBUTEIbHBIC YHcia Kak
0eCKOHEUHbIE JIECATHYHbIE APOOH.
B3auMHO 0HO3HAYHOE
COOTBETCTBUE MEXKILy MHOKECTBOM
eCTBUTEBHBIX YHCET H
MHOYKECTBOM TOUYCK KOOPIMHATHON
npsiMoil. CpaBHEHUE
eCTBUTELHBIX YHCE,
apudmeTHyecKre AeUCTBUS C

e CTBUTETIHHBIMH YHCIIAMH.
[TpubamKEHHOE 3HaUCHHE
BEITMYMHBI, TOYHOCTH MPHOIMKESHUS.
Oxpyraenue yuceln. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BHIYUCICHHU I

O3HAKOMMTBCS C BO3MOXHOCTBIO ITPEICTABICHHS
MeHCTBUTEILHOTO YHCIIA KaK 0ECKOHEYHOM
TECATUIHOM IPOOH, MPUMEHSThH ASCATUIHBIE
MpUOIKEHUS PAIIMOHATBHBIX U UPPAIlMOHATIBHBIX
qHCEl.

HN300paxaTh AeiiCTBUTENbHbBIE YUCIA TOUKAMHU
KOOpJAMHATHOM NPSMOH.

3anmnceIBaTh, CPABHUBAThH U YIIOPSA0YNBATH
JIECTBUTENLHBIE YUCIA.

BoITIOTHATH, COYETast YCTHBIE ¥ TUCHbMEHHBIE TPUEMBI,
apuMETHYSCKHE JCHCTBUS C PalliOHATIBHBIMH
YMCJIAMH; HAXOJUTh 3HAYECHMS CTEIIEHEH C LIEIBIMHU
MMOKAa3aTeJSIMU U KOPHEH; BBIYUCIISATH 3HAUCHHS
YUCIIOBBIX BBIPAXKECHHM.

[TosryanTh mpencTaBiIeHUE O 3HAYUMOCTH
IEHCTBUTEIFHBIX YHCEN B MPAKTHICCKOMN
eATEILHOCTH YeJIOBEKA.

AHAJIM3MPOBATHh M JieJaTh BBIBOABL O TOYHOCTHU
MPUOIIVDKEHHS ISHCTBUTEIBHOTO YHCIIA TIPH PEIICHUH

Hassanue JJIEeKTPOHHbIE
pa3aena OcHoOBHoOE cojiep:kaHue OcHOBHbIE BU/IbI 1ESITEJILHOCTH (uudposbie
(TemMbI) o0yyaromuxcs 00pa3oBaTeIbHBI
Kypca (41ciio e pecypchl)
4acoB)

Yucaa u PanuoHabLHBIE YMCIA, PasBuBaTh npencTaBiIeHUs 0 YUCIax: OT MHOXKECTBA

BBIYHCJEHHUsI. [ppallOHaJIbHbIC YUCIIa, KOHEUHbIC [HATYypaJbHBIX YHCEN 0 MHOXKECTBA JEHCTBUTEIBHBIX

JleiicTBHTEIBLH [ OCCKOHCYHBIC JICCATHYHBIC APOOH. [dHCEIL.




3a7ad.
OKpyrJasTh AeHCTBUTEIILHBIC UNCIIA, BBITIONHATh
MIPUKUIKY Pe3yNbTaTa BEIUUCICHUH, OLICHKY
3HAUYEHUHN YHUCIIOBBIX BBIPAXKEHUU.

3HAKOMHTECSI C HICTOPHEH Pa3BUTHS MATEMATHKH

YpaBHeHust u
HepaBeHCTBA.
YpaBHeHus ¢
OHOMH
rnepeMeHHOM
(14 )

JInHeiitHOE ypaBHEHUE.
Pemienue ypaBHeHUI,
CBOJAIIMNXCSA K JIMHEHHBIM.
KBanpaTHOe ypaBHEHHUE.
Pemienue ypaBHeHUid,
CBOJAIIMNXCS K KBaJIPaTHBIM.
bukBagpaTHbIe YpaBHEHUS.
IIpuMepsl pemieHus
YPaBHEHUU TpeTheU U
HeTBEPTOH CTEICHEeH

PA3JIOKCHUECM Ha MHOXHTCIIN.

Pemenue qpo6HO-
palMoOHaIbHBIX YPABHEHHN.
Pelenye TEKCTOBLIX 3a1a4
aIreOpandecKuM METOIOM

OcBauBaTh, 3alIOMHHATH U MPUMEHATH
rpaduueckne MeTObl IIPHU PEIICHUN
YpaBHEHUI, HEPABEHCTB U UX CHUCTEM.
Pacno3naBaThb 1ieJible U IpOOHBIC YPAaBHEHHUS.
Pemath JuHeliHble M KBaJpaTHbIEe YPaBHEHUSs,
YpaBHCHUA, CBOAAIINECA K HUM, HpOCTeﬁHIPIe
POOHO-palOHATIbHBIE YPaBHEHUS.
IIpensiaraTe BO3MOXHBIE CITIOCOOBI PEeIICHUS
TEKCTOBBIX 33J1a4, 00CYyKAaTh UX M pelaTh
TEKCTOBBIC 33/1a4l PAa3HBIMU CIIOCOOAMM.
3HAKOMMTBCSI € UCTOpPHeEil pa3BUTHS
MaTeMaTUKH




YpaBHeHus u
HepaBeHCTBaA.
Cucremsl

YpaBHeHHii
(14 4)

JInHelHOe ypaBHEHHE C ABYMS
[EpEeMEHHBIMU U €T0 TpauK.
Cucrema IBYX JTMHEHHBIX
YpaBHEHUH C IByMs
[IEepEeMEHHBIMU U €€ pelleHHUE.
Pemenue cucrem

IByX YpaBHEHUM, OJHO U3
KOTOPBIX TUHEWHOE, a APyroe
— BTOpPOM CTENEHHU.
["pacduaeckas mHTEpIIpETAUS
CUCTEMbl YPABHECHUH C ABYMsI
nepeMeHHbIMU. Pelienue
TeKCTOBBIX 3a7a4
aJIre0panyeckum crocooom

OcBauBaTh U NPUMEHATb NMPUCMBI PEIICHUS
CHUCTEMBI JBYX JMHEUHBIX YpPaBHEHHH C
IBYMsI IEPEMEHHBIMH U CHCTEMBI IBYX
YpaBHEHMI, B KOTOPBIX OJHO ypaBHEHUE He
SIBIISICTCSL TMHEHHBIM.

Hcnonb3oBaTh QyHKIMOHAILHO-Tpaduueckue
MpeACTaBICHUS IS pellleHUs W HccJIeJ0BaHus
YPaBHEHUI U CHCTEM.

AHAJIM3MPOBATh TEKCTHI 32124, pelIaTh UX
anredpandecKuM CIocoOOM: MepexoauTh OT
CII0BECHOH (hOPMYJIMPOBKH yCIIOBHS 33a4H K
anreOpandecKoil MOJEIH IMyTEM COCTaBICHUS
CHCTEMBI YPAaBHEHHI; pellaTh COCTABICHHYIO
CHCTEMY ypPaBHEHHH; HHTEPIPETUPOBATh
pe3ynbTaT. 3HAKOMHUTBCS C UCTOPUEH pa3BUTHSA
MaTeMaTHKU




YpaBHeHust u

YucioBble HEpaBEeHCTBA U

YuraTh, 3aIUCHIBATH, IOHUMATh,

HEPABEHCTBA. | HX CBOMCTBA. HHTEPNpPeTHPOBATh HEPABEHCTBA;
HepaBencrBa | JIuHeliHble HEPAaBEHCTBA C | HCIIOIB30BATH CHMBOIHUKY M TEPMUHOJIOTHIO.
(16 ) ONHOI TepeMEHHOW W WX | BBIIOJIHATH NPeOOPa30BAHUSA HEPABEHCTB,
pelieHue. HCIOJIB30BATH IS [Tpeo0pa3oBaHus
Cucremsbl JMHEHHBIX CBOICTBA YHMCIIOBBIX HEPABEHCTB.
HEPABEHCTB c onHol | Pacmo3HaBaTh JUHEIHBIC U KBaJIpaTHBIC
IIEPEMEHHOM M HX pEIICHHE. | HepaBeHCTBa. Pemarhb inHeliHbIE
Ksanpatusie HEPABEHCTBA | HEPaBEHCTBA, CUCTEMbI JIMHEHHBIX
1 UX pEIICHHE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
I'pauueckas BKJIFOYAOINNX KBAJIPAaTHOE HEPABEHCTBO, U
WHTEPIIpEeTaIsl HEPaBEHCTB pemars ux; 00Cy:KIaTh MOJTy9YCHHBIC
U CHCTEM HEPaBEHCTB C | pEUICHHS.
JIBYMSI TIEPEMEHHBIMH H300pakaTh pemieHHe HEpaBEHCTBA u
CHUCTEMBI  HEPABEHCTB Ha YUCIIOBOM
PSIMOH, 3anMchbiBaTh peuieHue c
MOMOIIbIO CUMBOJIOB.
Pemarnb KBa/IpaTHbIC HEpaBEeHCTBA,
UCITONB3YS rpaduyuecKue MpeacTaBICHUS.
OcBauBaTh W NPUMEHSITh HEPABEHCTBA IIPU
pELICHUH pa3MYHBIX 337ad, B TOM YHCIE
MMPAKTUKO-OPUCHTUPOBAHHBIX
DyHKIUN KBanparuunast GpyHKIIHSA, Pacno3HaBaTh BUIABI U3y4aeMbIX (YHKIIHH;
(16 1) e¢ rpauk 1 cBOMCTBA. WIJIIOCTPUPOBAThH cxeMaTU4YeCKH,
ITapabona,koopaAUHATHI 00BSICHATH pacmoyio)keHue Ha
BEPIIUHBI 11apadoJibl, OCh KOOpJIWHATHOU IIJIOCKOCTH rpadukoB
CUMMETPHUHU HapaboJIbl. ¢byskumid Buga: Yy = kx, y = kx + b, y =
CreneHHble (PyHKIINN C kix, y = ax?, y = ax®,y = v"_x, y=1IxIB

HaTypaJIbHbIMU

3aBHCHMOCTH OT 3HAYCHUU KOB(l)(I)I/IIII/IBHTOB;




nokasaTejisiMu 2 U 3,UX
rpaduKa U CBOMCTBA.
I'paduku pynkumit: y = Kk,
y=kx + b y=kixy-=
ax?,

ONHUCHIBAaTh WX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHYHYIO (YHKIIHIO TIO
dbopmyiie. [IpuBOANTH MPUMEPHI
KB/IpaTUYHBIX 3aBUCHUMOCTEH U3 peabHOM
KU3HHU, (PU3UKH, TEOMETPUU. BBIABIATH U

y=ady= xy=Ilxl 000011aTh 0cOOeHHOCTH rpaduKa
KBaapaTU4HOM (yHKIMH Yy = ax2 + bX + c.
Crpouth M HM300paXkaTb CXEeMaTHYECKH
rpaduKu KBaApaTUYHBIX (DYHKIHMH,
3a/laHHBIX (opMyllaMu BHJa Y = ax2, Y = ax2
+q, y=ax+p)2,y=ax2 + bx +c.
AHanM3MpoBaTh U TPHUMEHATH CBOHCTBA
M3Y4eHHBIX (DYHKIMH UII MX IOCTPOCHUS, B
TOM YHCJIE C MOMOULIbI0 IU(DPOBBIX PECypcoB
Yuciosbie ITousitue YHCJIOBOM OcBanBaTh M TNPUMEHATb  HUHJIECKCHbIC
MOCAeN0BATEN |  ociIe10BaTEILHOCTH. o0o03HaueHUs, CTPOUTH peueBbie
pHOCTH (15 4) | 3ananue BBICKA3bIBAHUS c UCIIOJIb30BAHUEM
MOCJICZIOBATEILHOCTH TEPMHUHOJIOTHUH,  CBA3aHHOW C  IOHSATHEM
pexyppeHTHOH (GopMysol u MOCJIEI0BATEILHOCTH.
dhopmyioli N-TO diieHa. AnanusupoBath  ¢Gopmynry N-TO  diIeHa
Apudmernueckas W | TMOCIENOBATeJIbHOCTH  WJIH  PEKyPPEHTHYIO
reoMeTpHuyecKast bopmyy u BBIYHCIATH YJICHBI
nporpeccun. Popmynbl N-ro 10CJIE/IOBATEIILHOCTEH, 3a/laHHbIX ~ ATHUMH
wieHa apupMETHUYEeCKOW U (dhopmyamu.
reoMeTpHUIECKON YcranaBiuBarh 3aKOHOMEPHOCTh B
IIporpeccui, CYMMBI IIOCTPOCHUM  TOCJIEI0BATEIbHOCTH, eci
MEPBBIX N UYJICHOB. BBINTUCAHBI IIEPBHIE HECKOJIBKO €€ UYJICHOB.
N3obpaxkenne YJIEHOB PacnoznaBarthb apu(pMEeTHIECKYTO u

apu(pMeTHIECKOI u

TEOMETPHUECKYIO NMPOTPECCHHM TPHU  Pa3HBIX




reOMETPUYECKOU
NpOrpecCUd  TOYKaAMM
KOOPJAWHATHOHN IJIOCKOCTH.
JInnennpIN
SKCIIOHEHIMAJIbHBIN POCT.
CI10)KHBIE TPOIIEHTEHI

Ha

u

crnocof0ax 3aJaHusl.

Pemarnb 3a1a4u c HCII0JIb30BAHUEM
dopmysr nN-ro uieHa apu@METHUCCKOH U
reOMETPUYECKOU IIPOrPECCHUl, CYMMBI

TIEPBBIX N YJICHOB.

H300pakaTh WICHBI [OCIEJOBATEILHOCTH
TOYKaMH Ha KOOPAMHATHOHN TIOCKOCTH.
PaccmaTpuBaTh mpuMepsl NPOLECCOB M SBICHUN
W3  pewIbHOH  JKWM3HH,  WIIIOCTPUPYIOLIHE
N3MECHEHHE B apU(pMETHUECKOH IPOrpEecCHH, B
TE€OMETPUYECKON  mporpeccuy;  M300pakaTh
COOTBETCTBYIOIINE 3aBUCHMOCTH TPahUIECKH.
Pemate 3amaum, CBSI3aHHBIE C  YHCJIOBBIMU
IIOCTIeIOBATENbHOCTAMHU, B TOM YHCIE 3aJadyd M3
peaybHOW JKM3HM C HUCIOJb30BaHHEM HHU(POBBIX
TEXHOJIOIUil (37K TPOHHBIX TabmmII,
rpau4eckoro KajabKyysTopa u T.I1.).

Pemate 3amaum Ha CJIOXHBIE MPOICHTHL, B TOM
ypclae 3aJadd W3 pealbHOM MpakTHKH (C
HCTIOJIb30BAaHUEM KaIIbKYJISATOPA).

3HaKOMUTHCS C HCTOPUEH Pa3BUTHSI MATEMaTHKH




IloBTOpEHuUe,
0000IIEeHHE,
cucTeMaTH3an

us 3HAHWUI!
(18 u)

Uucsia 1 BbIYHMCJIEHUs (3aIHCh,
CpaBHEHHUE, NEHUCTBUS C

e CTBUTEIIbHEIMHU YHCIAMHU,
qHCIIOBAs IpsIMasi; MIPOICHTHI,
OTHOIICHUS, MPOHOPIIHH;
OKpYTIJICHHE, MPUOIVIKCHHUE,
OLICHKA; PEIICHUE TEKCTOBBIX
3ama4 apuPMeTHICCKUM
crocobom)

Anrebpanueckue BBIPaKCHUS
(mpeobpa3oBaHue anreOpandecKux
BBIPKCHUH, JIOMTYCTUMBIC
3HAUCHUS )

OyHKIUN (IIOCTPOCHHUE, CBOWCTBA
U3Y4EHHBIX dbyHKIHI;
rpadUuecKoe pelieHre ypaBHeHU |
1 UX CHUCTEM)

OnepupoBaTh  TNOHSATUSIMH.  MHOXECTBO,
TTOIMHOXKECTBO, oTepanuu HaJ
MHO>KECTBAMH; HCII0JIb30BATH

rpadguueckoe  TmpejcTaBlICHUE MHOXECTB
JUIsL  ONHCAaHUS  peajbHbIX IIPOLECCOB U

SIBJICHUH, TIPU PELICHUH 3a]1a4 U3 JPYTHX
y4eOHBIX MPEIMETOB.

AKTyaJM3MpOBATh TEPMHUHOJIOTUIO "
OCHOBHbIe  jeiicTBuS, CBSI3aHHbIE c
YHCJIAMU. HATYpaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCJIIa, IETUMOCTh HATYPaIbHBIX
Yucell, IPU3HAKN JeJINMOCTH, IIeJI0E YUCIIO,
MOJYJb YNCJIa, OOBIKHOBEHHAS U JICCATUIHAS

npobwu, CTaHJapTHBIN BUJT YyHca,
apudMeTHIECKUI KBaJpaTHbIH KOPEHb
BrinmonuaTe JICUCTBUS, CpaBHHUBATh u

YHOPSI0YMBATh YHUCJIA, NPEACTABIATh YUCIA
Ha KOOPJMHATHOW MPSIMOH, OKPYIJISATh YUCIIA;
BBINOJIHATD IIPUKUJKY U OLIEHKY pe3yJbTaTa
BBIYUCIEHUN.

Pemath TeKkcTOBBIE 3ajaud ApUPMETHUESCKUM

cmocoboMm. Pemrats MNpaKTUYCCKHUEC 3aJdayvu,
coJiepiKalmue IMPOUCHTHI, JOJIN, 4acTu,
BbIpaxaromue 3aBUCUMOCTU: CKOPOCTb —
BpeMmst — paccTosiHue, ncHa —

KOJINYECTBO— CTOMMOCTH, 00BEM pPabOTBI —
BpeMsI — TIPOU3BOAUTENHHOCTH TPY/Ia.
Pazbupath peanbHBIC >KU3HEHHBIE CHUTYaIlWH,
bopmynupoBaTh WX Ha SA3bIKE MAaTEMAaTHKH,




HaXOIUuTh peaieHue, TPUMEHSAA

MaTeMaTU4YeCKUI anmapar,
MHTEPIPETUPOBATH PE3yIbTAT

OnepupoBaTh NOHATHSIMU! CTEICHb c
LETBIM IoKazaresem, apupMeTHIECKHH
KBaipaTHBIN KOpEHb, MHOTOYJICH,
anredpandeckast 1poOb, TOXKIECTBO.
BbinoaHATH OCHOBHBIE JIeUCTBUSL:
BBIIIOJIHATH pacdeThl 1o dbopmynam,
peoOpa3oBbIBATH LeJbIe, JIpoOHO-
palMOHAIBHBIC BBIPAKEHUS W BBIPAKECHHUS C
KOPHSIMH, peann30BHIBATH pasiokeHune
MHOTOWJIEHA Ha MHOXHTEIH, B TOM YHCIE C
HCII0JIb30BAHUEM thopmyn pa3HOCTH
KBaJIpaTOB W KBaJpaTra CYMMBI W Pa3HOCTH;
HaxXoJuThb JOIMyCTHUMBIC 3HAYCHUA

NEPEeMEHHBIX  JUISl  JAPOOHO-palyOHAIbHBIX
BBIPAYKEHUH, KOPHEH.

MopeaupoBaTh ¢ MOMOIIBIO (HOPMYN pealbHbIE
MIPOLIECCHI U SIBIICHUS

OnepupoBarh NOHATUSAMU: (yHKUUS, Tpaduk
¢yHKMKM,  HyaM — (QYHKOMH,  HOPOMEXYTKH
3HAKOIIOCTOSTHCTBA, MPOMEXYTKH BO3pAaCTaHUs,
yObIBaHMsI, HANOOJIbIIIEE U HAaNMEHbIIIEE 3HAUCHHUS
GyHKIMH.

AHaTU3MPOBATH, CpaBHHBaTh,  00OCYXHAaTh
CBOWCTBA (PYHKITUH, CTPOUTH MX TPAPUKH.
OnepupoBathb TTOHATUSAMHU: psMas

MIPONOPLIHOHAIBHOCTD, oOpaTHas




MIPONIOPIMOHANBHOCTD, ~ JUHEHHas  (QyHKOuA,
KBampaTuaHas QyHKIW, mapadoia, runepoona.
Hcnonb3oBaTh rpadwku AT ONPEAEICHUS
CBOMCTB, TMpOLIECCOB U 3aBUCUMOCTEM, IS
peleHus 3a/1a4 U3 JPYTUX y4eOHbIX NPEJIMETOB U
peanbHOW JKW3HHM; MOJEIMPOBATH C IOMOIIBIO
rpadMKoB peanbHbIE MPOLECCH U SBICHHUS.
BeipaxkaTh GopMynaMu 3aBHCHUMOCTH  MEXKAY
BCJIIMYUMHAMHU




PABOYAA TTPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPHUS». 7*9 KJACCBI

HEJIN U3VYEHUA YYEBHOI'O KYPCA

«MareMaTuKy y’ke 3aTeéM YYUTh HaJ0, YTO OHAa yM B MOPSJI0K
OpUBOAUT», — MHCaAJl BEJIUKUU pyccKud yueHbld Muxauna
BacunseBuu JloMoHOCOB. I B 3TOM COCTOUT OJHa W3 ABYX Ieneut
00ydYeHHsI TeOMETPUN KaK COCTABHOM YacTH MaTEMaTHKH B IIKOJIE.
DTO# 1IeNMM COOTBETCTBYET JOKa3aTelabHasl JWHUS IIPEIOJaBaHUs
reoMmeTpun.Crnenyst nmpeacTaBlIeHHON pabodeil mporpammMe, HaunHas
C CeIbMOro Kjacca Ha ypOKax IreOMETPpUH OOydYaroluiicsl y4uTCs
MNPOBOJUTE JOKAa3aTEIbHBIE PACCYXXIEHUs, CTPOUTH JIOTUYECKUE
YMO3aKIIIOYEHHUsI, JOKa3bIBATh HCTUHHBIE YTBEPKIAEHUS U CTPOUTH
KOHTPIPUMEPBI K JIOXKHBIM, IIPOBOJUTH  PACCYXXICHUA  «OT
IIPOTUBHOI'O», OTJIWYAaTHCBOMCTBA OT NPHU3HAKOB, (POpMyIHpoOBaTh
oOpaTHBIE yTBEpXXICHUs. YUCHHWK, OBJAQAEBIIMA HCKYCCTBOM
paccyxaaTb, OyAeT MPUMEHSTh €ro M B OKpy»Karomiel >ku3Hu. Kak
nucai reomerp u negaror Urops @enoposuu Ilapeirus,

«JIIOAbMU, MOHUMAIOUIMMHU, YTO TAKO€ [0Ka3aTEeIbCTBO, TPYAHO H
Jla’ke HEBO3MOJKHO MAaHHUITyJIHPOBaTh». VI B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEJIbHOE 3HAYEHHE W3yUYECHHsS  TEOMETpPHH,  IIpHUCYIIee
HUMEHHO OTEYECTBEHHONW MaTeMaTH4YecKoil mkose. Bmecte ¢ Tem
aBTOpPbI MOPOrpaMMBbl MPENOCTEPEraroT YUYUTENIsl OT W3JIUIIHETO
popmanuzma, OCOOEHHO B OTHOIICHHWH Hadajl ¢ OCHOBaHUH
reomerpun. @panny3sckuii marematuk KaH [beloHHE HO 3TOMY
IMOBOJMY BBICKazaics Tak: «YTo kacaercs AEIMKATHOM IpoOIeMBbl
BBEJICHUS «AaKCHOM», TO MHE KaXXeTCs, UTO Ha MEepBBIX Iopax
HY>XHO BooOmie wusberarp TMPOU3HOCHTH caMo 310 cioBo. C
JApYyroil »k€ CTOpPOHBI, HE CIeAyeT YIIyCKaTh HU OJIHOM
BO3MOJXHOCTH JaBaTh  HOPHUMEpPHl  JOTHYECKUX  3aKJIIOYCHUH,
KOTOpBIE Kynaa B OoJypmieil Mepe, 9eM uaesi akCHOM, SIBISIOTCS
UCTUHHBIMU U €IUHCTBEHHBIMU

JBUTATEIIMH MaTEMATUYECKOTO MBIIIJICHUS».

Bropoii nenpro u3ydeHUS F€OMETPUH SBISIETCS HCIOJIb30BaHUE
e¢ KaK WHCTPYMEHTa MpPH pPEHICHWH KaK MaTeMaTHYEeCKHX, TaK M
MPaKTUYECKUX 3a7ad, BCTPEUAIOMIMXCS B peEaJbHON IKHU3HH.
OKOHUMBIINH KypC TE€OMETPUU IIKOJIBHUK JIOJDKEH OBITH B
COCTOSSHHH OIPEACNIUTh TEOMETPHYECKYI0 G(urypy, onucaThb
CIIOBaMH JaHHBIA dYepTS)K WM PHUCYHOK, HAWTH IUI0IIaIb
3€MEIbHOTO ydacTka, paccuuTaTthb HEOOXOUMYIO JIUHY
OIITOBOJIOKOHHOTO Kabeiysi Wim TpeOyemble pa3Mepbl rapasxka st
aBTOMOOMIISI. DTOMY COOTBETCTBYET BTOpas, BBIYMCIATENbHAS
JIMHUSL B U3YYEHUM TIeOMETpuM B IIKoje. JlaHHas mpakTUyeckas
JIMHUS SIBJISIETCSI HE MeHee BayKHOU, ueM mepsas. Em¢ Ilnaton



npeamnuvcbiBall, LITO6I,I «rpaxxaaHe HperaCHOFO ropoia HHU B KOEM
ciry4qac HE OCTaBJISIIIN T€OMECTpHUIO, BEb HEMaJIOBAXXHO axe
moboyHOoe e¢ NpHMEHEHHE — B BOCHHOM [eJie Ja, BIPOYEM, W BO
BCCX HayKax — JJId Jy4dllero HMX YCBOCHHA: Mbl BCAb 3HACM, KakKas
OeckoHeYHass pa3HUIA CYIIECTBYET MEXKIYy YeIOBEKOM IMPUYACTHBIM
K FeOMeTpI/II/I nu HerI/I‘{aCTHHM». I[J'I}I 3TOro quTen}o
PEKOMEHAYECTCA HO,H6I/IpaTI> 3aJlauu  MOPAKTUYCCKOro XapakTepa IJisd
paccMaTpuBaeMbIX TEM, YUMTb JeTel CTPOUTH MaTeMaTUYECKUE
MOOEIu peaHLHHX JKU3HCHHBIX CPITy&LIPIfI, HpOBOI[I/ITB BBIYUCJICHUS
u OlICHUBAThH ACKBAaTHOCTH MNOJIY4YCHHOT O pe3yibTara. KpaﬁHe
BaXXHO HOI[‘{épKI/IBaTI) CBA3M TeoOMETpUU C JApyruMu I1mpeamMeTramMu,
MOTHUBHUPOBATH HCIIOJIB30BATh OMNPCACICHUA TCOMCTPHUYCCKUX (1)I/Il“yp
U IOHATUN, JEMOHCTPUPOBATh MPUMEHEHUE IIOJYYEHHBIX YMEHUH B
(1)I/I3I/IKG U TCXHHUKE. 3TI/I CBsA3U HaI/IGOJ'Iee )IpKO BUJHBI B TEMax
«BeKTOpLI», «TpI/IFOHOMeTpI/I‘IeCKHC COOTHOLICHMUA, «MGTOIL
koopauHaTHH «Teopema [Tudaropay.

B 3akimrouenue COH.IJ'IéMCiI Ha BCJIMUKOIo MaTeMaTHUKa MW aCTPOHOMaA
Woranna  Kemnepa, YTOOBI emie pas HNOAYEPKHYTh u
MeTaHpe[LMeTHOG, nu BOCIIUTATCIIBHOC 3HAYCHUC FCOMeTpI/II/I:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei™.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CoriacHo yueOHOMY IUIaHy B 7—9 Kiaccax u3ydaercsl YUcOHbIH
Kypc «l'eoMeTpus», KOTOpPBIH BKIKOYAaeT CICIYIOIIUE OCHOBHBIC
pasnensl coaepkanus: «['eomerpuueckne (GUTYpPHl U UX CBOMCTBay,
«H3MepeHrne TreoMeTpUYEeCKUX BEJIWYHMH», a Takxke «JlexapToBbl
KOOPJIMHATHI Ha INIOCKOCTH», «BeKTopbl», «/BHKEHUS MIOCKOCTH»
u «[IpeoOpa3oBaHus TOTOOHSD.

Y4eOHBIM IUIaH IpeaycMaTpUBaeT  W3ydYeHHWE  TIeOMETpUM  Ha
0a30BOM ypOBHE, UCXOJs M3 He MeHee 68 ydyeOHbIX 4acoB B y4eOHOM
rojay, Bcero 3a Tpu roaa oOyueHus — He MeHee 204 yacos.




COJAEPKAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHMUS)

7 xnacc

HavaneHble mOHATHS TeoMeTpuH. Touka, mpsiMasi, OTPE30K, Jyd.
Yron. Buasl yrios. BeprukanbHble u CMEXXHBbIE YTJIBIL.
buccekrpuca yrna. Jlomanas, MHOTOyroJibHUK. [lapamnenbHocTh U
MEePHEeHAUKYIAPHOCTD MPAMBIX.

CuMMeTpUYIHBIC ¢hurypsl. OcCHOBHBIE CBOMCTBa oceBoi
cuMMeTpuH. IIpuMepsl CUMMETPUHN B OKPYIKAIOIIEM MHPE.

OCHOBHBIE MOCTPOCHUS C NMOMOIIBIO HUPKYJIS U JTUHEHUKH.

TpeyronsauK. BricoTa, MenmaHa, OUCCEKTpHCa, UX CBOWCTBA.

PaBHOOepeHHBI W PaBHOCTOPOHHUI TpeyrojbHUKH. HepaBeHCTBO
TpeyTOJIbHUKA.

CpolicTBa M TIpU3HAKHM PABHOOEIPEHHOrO TPEYroJbHHUKA.
ITpusHaku paBeHCTBA TPEYrOJIBHHUKOB.

CBoiicTBa M MOpHU3HAKH HNapamIenbHbIX OpsMbix. CymMma yriaos
TpeyrojbHUKAa. BHeNIHNE yIabl TPEyroJbHUKA.

I[IpsimoyromnbHBIit TPEYrOJbHUK. CBoOMHCTBO MeaUaHbI
MNPSAMOYTOJILHOTO TPEyrojbHUKA, MPOBEACHHON K THUIOTEHY3E.
ITpnznaknu paBeHCTBa MIPSMOYTOJILHBIX TPEYTrOJILHUKOB.

[IpssMOyTroiBHBINA TPEYTONbHUK C yriiom B 30°.

HepaBencTtBa B reomeTpum: HEpPaBEHCTBO TPEYTOJbHUKA, HeEpa-
BEHCTBO O JUITMHE JIOMAaHOW, TeopeMa O OoJyblieM yrie U OoJbInei
CTOpOHE TpeyTroJbHHUKA. IlepneHauKynsap M HaKIOHHAas.

I'eomeTpruueckoe Mecto Touek. bruccekTpuca yriia u cepeIuHHBIN
MEePIEeHIUKYIAP K OTPE3Ky KaK reOMeTpHUEeCKHEe MecTa TOYeK.

OKpy»XHOCTh M KPYT, XOpJla U AUaMETp, UX cBoiicTBa. B3anmuoe
pacroyio)KeHHEe OKPYXKHOCTH M IpsaMoii. KacatensHas U cexymias K
OKpyX)HOCTH. OKpYXHOCTb, BHOHCaHHAasi B yroj. Bnucannas wu
OITMCaHHasl OKPY>XHOCTH TPEYTrOJIbHHUKA.

8 kiace

YeTsIpeXyroadbHUKU. llapamimenorpamMmM, ero IIpU3HAKH "
cBolicTBa. YacTHbIEe cllyuyand HapanjeaorpamMmoB (IIPsIMOYTOJIBHUK,
poM06, KBanpar), UWX INpU3HAKH W  cBoMcrBa. Tpamenws,
paBHOOOKasA Tpaneuus, ec CBOMCTBA u IIPU3HAKU.
IIpsimoyronbHas Tpanenus.

Meton ynBoeHus wmenuansl. lleHTpanbHass CHUMMETpHS. Teopema

dasieca 1 Teopema 0 MPONOPUHOHAIBHBIX OTPE3Kax.
Cpeanue  JMHMM  TpeyrojibHuUKa W  Tpameuud. LleHTp  Macc
TPEYroJIbHUKA.

ITopobue TpeyronbHukoB,  Koa(pduuueHt  nonodus.  IIpusHaku
noJoOust  TPeyroidbHUKOB. [IpuMeHeHHMe TOZOOHMA MpU  pPELICHUH
MPAKTUYECKUX 3aJ1ad.



CpoiicTBa muiomaneii reomerpudyeckux ¢uryp. Dopmyiibl st
IUTOIIAAN TPEYTOJIBHUKA, IapajiesorpamMMa, pomb0a W Tpanelmuu.
OTHomeHne romaneif mogoOHBIX QuUryp.

Beruncnenne 1uiomaneid  TPEyroJbHUKOB M MHOTOYTOJIBHMKOB —Ha
KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenue Tteopembl [ludaropa npu
pEIIeHNH MPAKTUUECKHUX 3a/1ad.

CuHyC, KOCHUHYC, TaHI'€HC OCTPOro  yrjia  HIpSIMOYTOJBHOIO
TPEYTOJIbHUKA. OcHoBHOE TPUTOHOMETPUIECKOE TOXJIECTBO.
Tpuronomerpuueckne pynkmuu yrios B 30°, 45° u 60°.

BrnmcaHHble M IEHTpaJbHBIC YIJIbl, YroJd MEXJy KacaTeJIbHOW WU
XopaoH. VYTriabpl MeXAy XOpJaMH U CEeKyIIuMH. BhnmcaHHbIE U
OIMMCaHHBIE YETHIPEXYTOJNbHUKH. B3anMHOE pacnojoXeHue IBYyX
okpyxHoctTei. Kacanue okpyxHocteil. O0Iue KacaTeabHbIC K IBYM
OKPY>KHOCTSIM.

9 xumacc

Cunyc, kocuHyc, TaHreHc yriaoB or 0 pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. DOPMYIIbl IIPUBEICHUSI.

Pemienne TpeyrompHUKOB.  TeopemMa  KOCHHYCOB M TeopeMa
CHUHYCOB. PelleHne NpakTHYeCKHX 3aJad C HCIOJIH30BAHUEM TECOPEMBI
KOCHHYCOB M TEOPEMbI CHHYCOB.

[IpeoGpazoBanue o100us. TTonoGue COOTBETCTBEHHBIX
SJICMEHTOB.
Teopema 0 TPOM3BBEACHHWH  OTPE3KOB  XOpA, TCOPEMBI 0
MPOU3BEICHU U OTPE3KOB CEeKyIIUX, Teopema o KBaJipaTe
KacaTeJbHOM.

Bekrtop, anmHa (MOAYyJIB) BEKTOpa, COHAIIPABIICHHBIC BEKTOPHIL,
IPOTHUBOIIOJIOXKHO HamnpaBJICHHBIC BCKTOPHI, KOJUIMHECApHOCTDb
BEKTOPOB, PaBEHCTBO BEKTOPOB, ONepaldy HaJ BEKTOpPaMH.
PasznoxxeHne BekTOpa 1O [OBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopnuaatet BekTtopa. CkajgsipHoe TIPpOHW3BEJEHHE BEKTOPOB,
NpUMEHEHHUE I HaXOXKJI€HUsI JJIMH U YTJIOB.

JlekapTOBbl KOOPJMHATBHI Ha ILIOCKOCTH. YpPaBHEHHUS MNPIMOU U
OKPY>XHOCTH B KOOpJHWHAaTaX, IIE€PECEUYEHUE OKPYKHOCTEH u
OpAMBIX. MGTOJI KOOpAWHaAT U €ro IMpuMCEHCHHUC.

IIpaBunbHbIE MHOTOYTOJBHUKHU. J[lIMHa OKpy»XHOCTHU. I'panycHas
n paavuaHHasds ME€pa Yyrja, BBIYUCICHUC IJINH IOyT Opr)KHOCTef/’I.
ITnomane Kkpyra, ceKTopa, CerMeHTa.

JIBD>KeHHUsT IUIOCKOCTH W BHYTPSHHHE CUMMETpuu (Quryp
(anemMeHTapHBIC OpEACTaABIICHUS). ITapannenbHbIl nepeHoc.
IToBopoT.



IUNTAHAPYEMBIE  TIPEAMETHBIE ~ PE3VJIBTATBI ~ OCBOEHMA
PABOYEU [TPOI'PAMMEBI KYPCA (ITO TOAAM OBYYEHUMA)

OcBoernne ydeOHOTOo Kypca «l'eoMeTpus» Ha ypOBHE OCHOBHOTO
o01ero oOpa3oBaHus JTIOJDKHO obecrieunBaTh JIOCTHIKCHUC
CIIEYIOUINX MPEIMETHBIX 00pa30oBaTeIbHBIX PE3yIbTATOB:

7 knace
1. Pacno3naBathb HM3y4YCHHBIC TeOMETPUICCKHE hurypsr,
ONpejeNisiTh WX  B3aUMHOE  PacCIlOJIOKEHHE,  H300pa)kaTh

10.

11.

reoMeTpHUYeCKHe (UIYphI; BBIIOJIHATh YEPTEKH 110 YCIOBHIO
3agayn. M3mepsaTb JMHEHHBIE W YIJOBbIE BEIWYMHBL.  Pemathb
3aJa4d Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henatp TpyOyl0 OIEHKY JIHHEHHBIX W  YIJIOBBIX  BEIHYHH
NIPEIMETOB B  PEallbHOM  JKU3HU, pa3mepoB MIPUPOIHBIX
00bekToB. PasmmuaTe pasMepsl AITHX OOBEKTOB MO MOPSAKY
BEJIUYUHBI.

CTpouTh 4YepTeXKM K TEOMETPUYECKUM 3ajadam.

ITonb30BatbCs NpU3HAKAMU paBeHCTBa TPEyTOJIbHUKOB,
WCIIONB30BATh  TPU3HAKM W CBOMCTBA  paBHOOGIPEHHBIX
TPEYrOJIbHUKOB MPU PELIEHUH 3a]ad.

IIpoBoaUTh  JOTMYECKUE  PACCYXKIECHUS C  HUCIOJIb30BAHUEM
FeOMETPUUECKUX TEOPEM.

ITonb3oBarbes MpU3HAKaMH1 paBeHCTBa PSMOYTOJIbHBIX
TPEyroJbHUKOB, CBOWCTBOM MEJINaHBbI, MPOBEACHHON K
TUIOTEHY3€  OPSIMOYIOJIbHOI'O  TPEYrojbHUKAa, B  PELIEHUHU
reoMeTpUUYECKUX 3a1ad.

OnpenensaTe NapajlyieJbHOCTh NPSMBIX € HOMOLIBIO  YIJIOB,
KOTOpBIE 00Opa3zyer ¢ HUMU ceKyuias. OnpenensiTh
MapajuleIbHOCTh NPSIMBIX C IOMOILBIO PABEHCTBA PACCTOSIHUM
OT TOYEK OJIHOM MPAMOU JO TOUYEK JAPYroi mpsMou.

Pemats 3agaun Ha kjeTyarod Oymare.

[IpoBOANTE BBIYUCICHUS W HAXOAWTHh YHCIOBBIE M OYKBEHHBIC
3HAQ4YEeHUsl  YTJIOB B reOMEeTPUUECKUX 3ajadax c
HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEyTOJIbHUKOB u
MHOTOYT'OJIbHUKOB, =~ CBOWCTB  YIJOB,  OOpa3oBaHHBIX  IPH
MepeceyeHnr [BYyX MapajjeNbHBIX MPsIMBIX ceKkylleidl. Pemars
MpaKTHYECKUE 3aJja4il Ha HAXOXKJEHHE YTJIOB.

Bnagers mNOHATHEM TE€OMETPUYECKOIO MECTa TOYEeK. YMETh
OIIPEHEIIATh OGuccexTpucy yria u CepeUHHBII
NEPHEHAUKYJSIP K OT- PE3Ky Kak TIEOMETPUUYECKHE  MecTa
TOYEK.

@opMynuUpOBaTh OMNPEAEIECHUS] OKPYXHOCTH M Kpyra, XOpAbl
U JuaMeTpa OKpPYXXHOCTH, IIOJIb30BaTbCsl MX  CBOHCTBaMH.
YMeTb NPUMEHATh 3TH CBOMCTBA P PELICHUU 3a4au.



12.

Bnagerr moHsiITHEM ~ ONHWCAHHOM  OKOJIO  TPEYrojbHUKa
OKPY>XHOCTH, yMETh HaxXOAWUTh e€¢ IIeHTp. I[loiab3oBaThCs
(pakTamMu 0 TOM, YTO OHCCEKTPUCHI YIJIOB TPEYroJIbHUKA
nepeceKkaroTcsi B OJHOM TOYKE, U O TOM, YTO CEpEJIMHHBIC
NePICHANKYISIPEI K CTOPOHAM TPEYTrOJbHHUKA TNEPECEKAIOTCS
B OJHOM TOYKE.

13. Brnanets MOHSATUEM KacaTelabHOHU K OKPY>KHOCTH,
MMOJIB30BaTBCA  TEOPEMOM O MIEPIEHAUKYJISIPHOCTH
KacaTeldbHOI U paauyca, IPOBEICHHOTO K TOUKE KacaHMUs.

14. Tlonwb3oBatbcs npocTemmnmMu reOMEeTPUUECKUMHU
HEpaBEHCTBaMH, IOHUMATh MX NMPAKTUYECKUH CMBICIL.

15. TIpoBOAUTH OCHOBHBIE TCOMETPHUUYCCKHUE ITOCTPOCHHUS c
TTOMOMNIBIO IUPKYJS U JIMHEHKHU.

8 xiace

1. Pacno3HaBaTh OCHOBHBIE BHIBI YETBIPEXYTOJBHUKOB, HX
3JIEMEHTHI, TI0JIb30BATHCSI HMX CBOMCTBAMHM IIPHU PEIICHUH
TeOMETPHUYECKUX 3a7ad.

2. Ilpumenarp  cBoiicTBA  TOYKHM  II€PECEUCHHUS  MEIHaH
TpeyrojbHHKA (IIEHTpa Macc) B pelICHUH 3aad.

3. Buagerp mnonsTHEM cpenHen JIMHUU TPEYTOJIbHUKA U
Tpanenu, I[PUMEHSITh HX CBOMCTBa pu pelIeHnn
reoMerpuuecknx 3anad. Ilosb3oBarbest Teopemoit daneca wu
TEOpPEeMOH O TPONOPHMOHAIBHBIX OTpe3KaX, NPHUMEHATH UX
JUTSL pellIeHNs MPaKTUYeCKUX 3aJ1ad.

4. TlpumeHSTH TPHU3HAKK NOJOOMS TPEYTrOJIbHUKOB B pEIICHUH
TEOMETPUUECKUX 3a/1ad.

5. Tlomp3oBaThCs  TEOpeMOW [Mudaropa JUIst peleHus
TEOMETPUUECKUX M TPAKTHYECKUX  3ajad. Ctpouts
MaTeMaTHIECKYIO MO/IEIb B MIPAKTUIECKUX 3ajaqax,
CaMOCTOSITEIILHO Jiesath YEPTEK n HaxO0JIUTh
COOTBETCTBYIOIINE JTUHEI.

6. Buagerp MNOHSATHUSMU CHHYCa, KOCHHYyCa M TaHI'€HCA OCTPOro
yriia TpsSIMOYTOJIBHOTO TpeyroibHUKA. [lomb30BaThCs ITHUMHU
TTOHATHS- MU JUIS PEIICHUS MPaKTHUECKUX 3a7ad.

7. Brpruuciasath (paznuuHBIMU crioco6amm) MJI0IIa1b
TpeyroJbHHKA u TIJTOTIIA TN MHOT'OYTOJIBHBIX ¢duryp
(monb3ysick, TJe HEOOXOAWMO, KaIbKyJsiTopoMm). [IpumeHsTH
MOJIy4€HHbIE YMEHHNS B IPAKTHYECKUX 3aJ]a4ax.

8. Bmagerp TNOHSATHAMHM BIMCAHHOTO W  LEHTPAJBHOTO  yIJa,
WCIIOJIB30BAaTh TEOPEMBI O BIHMCAHHBIX YIJIAX, YIJIaX  MEKIYy
XopAaMu (CeKyIIMMH) M YIJIE€ MEXIy KacaTeIbHOH U XOpAon
MIpU PEUICHUU FeOMETPUUYECKUX 3a]ad.

9. Bumaners MOHITHEM OTIMCAHHOTO YEeTBHIPEXYTOJILHHKA,

OpUMCHATH CBOMCTBa ONKCAHHOI'O tICTLIpéXyl“OJ'H)HI/IKa. npu



10.

peuICcHuun 3ajgad.

[IpuMeHsATh MOJIy4CHHBIE 3HAHMS Ha IPaKTUKE — CTPOUTH
MaTeMaTH4YeCKHe MOJCIM JUId 3aJad  peaJlbHOW  JKU3HH |
MIPOBOJUTH COOTBETCTBYIOIME BBIYUCICHUS C I[PUMEHCHHEM
Mojo0usi W TPUTOHOMETPUHM  (MONB3YsICh, TJe HEOOXOAMMO,
KaJIBKYJISITOPOM).

9 xJiacc

1.

3HaTh TPUTOHOMETPUUYECKUE byHKIUN OCTPBIX yTJIOB,
HaXOJUTh c nx MTOMOIIBIO pa3INdHbIC 3JIEMEHTHI
MPSIMOYTOJIBHOTO ~ TPEYrOJdbHUKA («PEIICHHUE  MPSIMOYTOJBHBIX
TpeyrojdbHUKOBY»). HaxomauTe (¢ THOMOIIBIO  KaJbKYyJSITOpA)
JUIMHBI ¥ YTIIBI JJIs1 HETAOIMYHBIX 3HAYCHUH.

[Tonb3oBaThCs hopmynamu TIPUBEACHUS n OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXIECTBOM IS HaXO0XXJICHU
COOTHOIICHUH MEXIy TPUTOHOMETPHUYECKHUMH BEIMYHHAMH.
Hcrmonp30BaTh  TEOpeMBI  CHHYCOB | KOCHHYCOB JUTSt
HaXO0XJICHUS Pa3IMYHBIX 3JIEMEHTOB TpeyTroJbHUKA
(«pelIieHne TPEyTONBHUKOB»), TPUMEHATh HX IPH pPEIICHUH
TreOMETPHUYECKHUX 3aaad.

Bnanets MOHATUAMHI npeoopa3oBaHus nonoows,
COOTBETCTBEHHBIX 3JIEMEHTOB MOTI00HBIX ¢buryp.
ITonp30BaThCcsl  CBOMCTBAMM TONOOMS TMPOM3BOJIBHBIX  (PUTYD,
YMETh BBIYUCIATH JUIMHBI ¥ HaxOJWTh YIVIBI Y  MOJOOHBIX
¢uryp. IlpumensaTe cBoiicTBa 1MOAOOMS B TPAKTHYECKHUX
3aja4ax. YMETh IPUBOJWUTH MPHUMEPHl IOJ00HBIX QuUryp B
OKPY’KaIOIIeM MHpE.

[Tonb3oBaTbest TeopeMaMH O TIPOU3BEIEHWH OTPE3KOB XOpJ, O
MIPOU3BEACHUH OTPE3KOB CEeKYIIHX, 0 KBajapaTe
KacaTeJbHOM.

[Tonp30BaThCs BEKTOpaMH, IOHMMATh WX TEOMETPHUYECKUHA U
¢uznueckuii  CMBICN,  NPUMEHSITh  HUX B pelIeHUH
F€OMETPUUECKUX U (rznueckux 3a/1a4. [IpumensTe
CKaJIIPHOE TPOM3BEICHHE BEKTOPOB [ HAXOXKJICHHS UIMH W
YTIIOB.

[Tons3oBaThCs METOZ0M KOOpAUHAT Ha MIJIOCKOCTH,
MIPUMEHSITh ero B pelIeHuH reOMEeTPUUECKUX u
MMPAaKTHYECKUX 3ajad.

Bnametrs HOOHATUSAMH  TIPaBHIBHOTO MHOTOYTOJbHHKA,
JUTMHBI OKPY’>KHOCTH, JJIUHBI JIyTH OKPY>XHOCTH M pagdaHHOU
MEpbI yrja, yMETh BBIYHUCIISITH IUIONIAAb KpyTra M €ro 4acTei.
IIpuMeHSITH  TOJNydEeHHBIE  yYMEHHS B MPaKTUIECKUX
3a7a4ax.

Haxonuts ocu (WM MEHTPHI) CHMMETPHU QUTYP, TPUMEHSTH
JBIKEHUS MIJIOCKOCTU B MPOCTEHIINX CIydasx.



10. ITpuMeHATH TONy4YEHHBIE 3HAHUS HAa NPAKTHKE — CTPOMTH
MaTeMaTH4YeCKHe MOJCIM JUId 3aJad  peaJlbHOW  JKU3HH |
MIPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C IIPUMEHEHUEM
Mojo0usi W TPUTOHOMETPUYECKHX (YHKIMH (1MOdb3ysch, TIe
HEO00X0INMO, KaIbKyJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE VYYEBHOI'O KYPCA(IIO I'OJAM OBYYEHUA)

7 knacc (He MeHee 68 )

Ha3Banue OCHOBHBIE BH/IbI 1eSITeILHOCTH 00Y4aIOLIUXCS [DJIeKTPOHHbIE
pa3nena (tembl) |(OCHOBHOE coaep:kaHue (uudposbie
Kypca (4HCII0 o0pa3oBaTe/ibHbI
4acoB) e pecypchbl)

Ipocreiimme ([Ipocteiimme reomerpuueckue |(POpMyIHPOBATH OCHOBHBIE ITOHATHS U
reoMeTpu4YecKH [OOBEKTHI: TOYKH, IpsIMBIC, JIy49H |oNpeneicHus. PacmosHaBaTh n3ydeHHbIE

e purypnl 1 UX [M yribl, MHOTOYTOJIbHUK, reoOMeTPHUYECKHE (QUTYPHI, ONPEAEISATh UX

CBONCTBA. nmomaHass. CMeXHBIE U B3aMMHOE DPACIOJIOXKEHUE, BBINOIHATH

M3mepenne BEpTUKaIbHBIC YyTIbl. PaboTa ¢ [gepTéx mo ycnoBuio 3anaqu. [IpoBoauTs

reoMeTpuYecKH [IPOCTEHIITNMH YEePTEIKAMU. MPOCTEHIIINE ITOCTPOCHUS C TIOMOIIBIO

X BesqinumH (14 |MI3MepeHue JTUHENUHBIX U LUPKYJIS U JIMHEWKU. M3MepsaTh JUHEHHbIE

) YTJIOBBIX BEJIIWYHH, 1 yTIIOBbIE BETUNIUHBI T€OMETPUIECKUX U
BBIYMCJIICHUE OTPE3KOB M YIJIOB. |[IPAKTHYECKHX 00BEKTOB. OnpenensiTs «Ha
[lepumerp u miomanb Guryp, r1a3» pa3Mepsl peaJbHBIX 00BEKTOB,
COCTaBJICHHBIX U3 MPOBOJIUTH IPyOyIO0 OIIEHKY X Pa3MEpoB.
NPAMOYTOJILHUKOB Pemate 3a1aun Ha BBIYHCICHHUE JJTHH

OTPE3KOB U BEIWYUH yTIIOB. Pemarts
3a7a4M Ha B3aHMMHOE PACIOIOKECHHE
reoMmerpuueckux ¢uryp. [IpoBoaurs
KJIACCU(UKALMIO YTJIOB, BEIYUCIATH
JIMHEWHBIE U YTJIOBbIE BEIUYUHBI,
MMPOBOAUTE HEOOXOAMMBIE TOKa3aTeIbHbBIE
paccyKIeHHUSI.

3HAKOMHTBCSI C UCTOPHEI pa3BUTHSI
reoMEeTpHHI




Ha3Banue JJIeKTPOHHBIE
pasiena (Temb) OcHOBHOE cojiepKanue OCHOBHBIE BHILI (uudponnie
Kypea (UHCITO AesITeJbHOCTH 00y4aroLuxcst 06pa3oBaTebHbI
4acoB) e pecypchl)
Tpeyronbnukn | Ilonsrue o PaBHBIX | PacnozHaBaTh mapsl PaBHBIX
(22 ) TPCYTOJIbHUKAX M IICPBHUYHBIC TPCYTOJIbHUKOB Ha TIOTOBBIX YEpTExKaxX

TIPECTABICHUS O  paBHBIX (c yka3aHUEM IIPU3HAKOB).

(KOHTPYSHTHBIX) ¢urypax. BeiBoauTh CIEACTBHS (paBeHCTB

Tpu  mpusnaka paBCHCTBA COOTBETCTBYIOIINX SJIEMEHTOB) u3

TPCYroJIbHUKOB. PABCHCTB TPCYTrOJIbHUKOB.

IIpusnaku paBCHCTBa DopmMyJIHPOBATH OIIpEICIICHHUA:

MpsAMOYTOJIbHBIX OCTPOYT'OJIBHOTI'O, TYIIOyIOJIbHOTO,

TPEYTOJIbHUKOB. CaoiicTBO IPSAMOYTOJILHOTO, PaBHOOEAPEHHOTO,

MEAHaHbI OpAMOYTOJIBHOTO PaBHOCTOPOHHETO TPEYTrOJIbHUKOB;

TPEYrojbHUKA. OMCCEKTPHCHI, BBEICOTEI, MeanaHbl

PaBHOOEIpEHHbBIE u TPEYroJIbHUKA; CEepEANHHOI' O

PaBHOCTOPOHHUE IIEPIEHAUKYIApa  OTpe3Ka, INepUMeTpa

TpeyronbHuku. IlpusHaku u TPEYroJIbHUKA.

CBOWCTBA  PAaBHOOEIPEHHOIO ®opMyJIHPOBATE CBOICTBA M IPU3HAKH

TpEeyroJbHUKA. paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[IpoTuB OombIICH CTOPOHBI
TPEYTOJbHUKA JIEKHUT OOJBIINHA
yrou. Ilpocreiimue
HEpPaBEHCTBA B TEOMETPHH.
HepaBeHncTBo TpeyroiabHUKa.
HepasenctBo nomaHoOil.
[IpssMOYTrOnBHBINA  TPEyroabHUK
cyramom B 30°. IlepBrie
MOHATHUA O JI0KA3aTeIbCTBAaX B

reoMeTpuun

CTpouTth 4dYepTeXH, pelaTb 3agauu C

ITOMOUIBIO HaXO0XJICHUS paBHBIX
TPEYrOJIbHUKOB.

IIpumeHaTs OpU3HAKUA paBeHCTBa
NPSAMOYTOJBHBIX  TPEYTOJIHbHHUKOB B
3aj7aydax.

Hcnoan3oBath 1U(pPOBBIE pecypchl Jst

HCCJIe0BaHMSA CBOICTB HA3Y4aeMBIX
buryp. 5
3HAKOMHMTBCA ¢  HCTOpHeil  pa3BUTHS

reOMETPUU




[lapaJuienbHbIe

[lapannensHBIC TPAMBIC, HX

DopMynHpOBATH MOHATHE HapaUICIBHBIX

npsiMble, cyMMa [CBOMCTBa, I1saThIlN mocTynar MPSIMBIX, HAXOJUTh MPAKTHIECKUE TPUMEPHI.
YIJIOB Esknuna.HakpecT nexamue, W3yuyaTp cBoiicTBa yIIIOB, 00pa30BaHHBIX
TPeyroJibHUKa |[COOTBETCTBEHHBIE U IIpU MEPECEYEHUN MapaIeIbHBIX IPSIMBIX
(14 ) OJHOCTOPOHHUE YTJIBI CEeKYIICH.
(oOpa3oBaHHEBIE TP IIpoBoauTh N0Ka3aTEIbLCTBA
epeceyeHn napasiesIbHbIX MapajulebHOCTU JBYX HMPSMBIX C MOMOIIBIO
MMPSMBIX CEKyIIeH). YIJIOB, 0OpPa30BaHHBIX IIPU TEPECECYCHHUH
[Ipu3Hak napajueJIbHOCTU 9TUX IPSIMBIX TPETbEH IMPSIMOM.
MPSIMBIX Yepe3 PaBEHCTBO BeryucasaTe CymMMy yIJIOB TPEyTrOJbHUKA U
PACCTOSTHAM OT TOYEK OJHOU MHOTO- YTOJIbHUKA.
NpsAMOM 10 BTOPOH MpsAMOH. Haxoautk 4uciioBbIe U OyKBEHHBIC
CyMMa yTIIOB TPEyTrOJbHUKA H 3Ha4YEHHS YyII0B B T€OMETPHYECKHX 3aAadax
MHOTOYT'OJIBHHKA. C UCIOIB30BAHUEM TEOPEM O CyMME YIJIOB
BreniHue yriel TpeyroabHUKa TpEyTOJIbHUKA U MHOI'OYT'OJIbHUKA.
3HAKOMMTBLCSI € MCTOpHEH pa3BUTHUA
T€OMETPHUH
OxpyxHocTtbu |OKPY>XKHOCTB, XOPIBI U DopMyIMPOBATH ONpeAeIeHNS
KpYyr. ANaMETPhbI, UX CBOMCTBA. OKPY>XHOCTH, XOpJbl, THAMETPa U
T'eomerpuueckn [KacaTenapHas K OKPY>KHOCTH. KacaTenbHON K OKpyxKHOCTH. M3y4aTh HX
enocrpoennst  |(OKpYyKHOCTE, BIIMCAHHAS B CBOMCTBA, IPU3HAKH, CTPOUTh YEPTEKHU.
(14 ) yrou. I[orsitne o I'MT,

MMPUMEHEHHUE B 3a/Jayax.
buccexkTpuca u cepeIMHHBIN
[MEPIICHANKYJISIP KaK
TeOMETPUUECKHE MECTA TOUEK.
OKpy>KHOCTb, ONHCAHHAas OKOJIO
TpeyronbHUKa. BrmcanHas B
TPEYTOJIBHUK OKPY>XHOCTb.

HccnenoBath, B TOM 4HCIE HCIOAB3YS
nM(ppoBbIe pecypchl: OKPYKHOCTE,
BITMCAHHYIO B yTOJI; IEHTP OKPY>KHOCTH,
BIIMCAaHHOH B yrOJl; PaBEHCTBO OTPE3KOB
KacaTeJIbHBIX.

Hcnoas3oBatek MeToa I MT nis
I[OKaSaTeJTI)CTBa TEOPEM O MEPECCCUCHUU




[Ipocteiimue 3amaun Ha
MTOCTPOCHHE

OMCCEKTPUC YIJIOB TPEYTOJIbHUKA H
CEPEAVHHBIX TNEPHEHAUKYISAPOB K
CTOPOHAM TpPEYTrOJbHUKA C TIOMOIIBIO
I'MT. OBnageBaTh NMOHATHSMM BIMCAaHHOM
1 ONMCAaHHON OKPY>KHOCTEH TpeyrojbpHUKa,
HAXOAMTh LIEHTPHI 3TUX OKPYXHOCTEl.
PemiaTe OCHOBHBIE 3aJa4M HA NMOCTPOEHHE!
yIJjla, paBHOT'O JaHHOMY; CEpeIUHHOTO
MEepIeHINKYJIApa NaHHOTO OTpe3Ka;
NpsAMOM, MNPOXOASALIEH uYepe3 AaHHYIO
TOYKY U NEPIEHAUKYJISIPHOW NaHHOMN
MPsIMOIf; OMCCEKTPHUCH JAHHOTO yTIIa;
TPEYTOIBHUKOB IO  Pa3IMYHBIM
PJIEMEHTaM.

3HAKOMMTBHCS C MCTOPHMEH pa3BUTHUSA
reoOMETpUH

IloBTOpEHUE,
0000LIeHME
3HaHUii (4 4)

I[MToBTOpeHue u 0600mEcHUE
OCHOBHBIX IIOHATUU U METOJI0B
Kypca 7 kjacca

PewaTh 3a1aun Ha MOBTOpPEHHUE,
WUTIOCTPUPYIOLIKE CBSI3U MEXKY pa3IMuUHbIMU
JacTsIMHM Kypca




8 kiacc (He meHee 68 )

Haspan
ue
paznena
(Tembl)
Kypca
(uucio
4acoB)

OcHoOBHOe coJep:KaHHe

OCHOBHBIE BHJIBI
NeATETLHOCTH 000X ST

DJIEKTPOHHBIE
(nudpossie
o0pa3oBaTe/ibHbI

e pecypcsl)

YeThIpEXyroJbH
uku (12 4)

[Tapannenorpamm, ero
NpU3HakKu U cBoiicTBa. YacTHbIC
clly4au IapajljIeJIorpaMMOB
(IpSIMOYTOJIBHUK, pOMO,
KBajpaT), UX NPU3HAKHU U
ceoiicTBa. Tpaneuus.
PaBHOOOKAs M IPSIMOYTOJIBHAS
Tpanenuu.

Y 1BOE€HUE MeqUaHBbI.
LlenTpanbHas cUMMETpHS

N300pakaTh 1 HAXOAHUTh Ha YEPTEKAX
YEeTHIPEXYTOJIBHUKU Pa3HBIX BHJIOB U MX
JJIEMEHTBHI.

DopMyIupOBaTh ONPEACICHUS:
napajenorpaMma, IpsiMoyroJbHHUKa, poMoa,
KBaJpara, Tpameluu, paBHOOOKOH
Tpamneiny, NpsIMOyrojibHOW TpamneluH.

I[OKaSBIBaTB 1 UCIIOJIb30BATh IPU PCHICHUHA 3a1a4

MIPU3HAKA W CBOWMCTBA: MMapajuieliorpaMma,
MPSIMOYTOJIBHUKA, poM0a, KBajaparTa,
Tpareny, PaBHOOOKOM Tpamenuu,
MPSIMOYTOJIBHOM TparelnH.

[IpuMeHSITh METOM YABOCHHUS MEIHAHBI
TPEYrOJIbHUKA.

Hcnonb3oBaTh mUGPOBBIE PECYPCHI IS
HCCJIEIOBAHMS CBOWCTB U3y4aeMbIX QUTYD.
3HAKOMUTHCSI C UCTOPUEH Pa3BUTHS
reOMETpUH




Teopema
Pdanecan
TeopeMma 0
NMPONOPUUOHAIIB
HBIX 0TPe3Kax,
MOI00HbIE
TPeyroJbHUKH
(15 9)

Teopema Paneca u Teopema o

MPOMOPIUOHATBHBIX
OTpEe3Kax.

Cpenusis JTUHAS
TpEyTroJIbHUKA. Tpanenwus,
e¢ CpeJIHsIs JIUHUS.
[IponopuroHaIbHBIC

OTPE3KH, MOCTPOEHHE
YETBEPTOTO
MPOTIOPIIHOHATHHOTO

OTpe3Ka.

CpolicTBa 1eHTpa Macc B
TPEyTOIBHUKE.

ITonoOHbIe TPEyTOJIbHUKHU.
Tpu MpU3HaKa noxoous
TPEYTOIBHUKOB.

IIpakTHueckoe NPUMEHEHUE

IIpoBOAUTH MOCTPOEHUSI C TIOMOIIBIO
OUPKYJIS U TNHEWKHU C UCIIOTB30BaHHIE

TEOPEMBI ®aneca U TEOPEMBI 0
MIPONOPLUHOHAIBHBIX OTPE3KaX, CTPOUTH
YETBEPTHIN NPONOPLUUOHAIBbHBIN
OTPE30K.

HpOBOIIHTl’ JA0Ka3aTeJIbCTBO TOro, 4TO
MEAUaHbl TPCYrojJbHHUKa IEPECCKAIOTCA B
OJIHOM TOYKEC, U HAX0JIUThb CBA3b C
OEHTPOM MaAcCC, HAXOAUTb OTHOUICHHEC, B
KOTOpOM MCAHWAHbl JOCIATCA TOUKOH HX

nepeceyeHusl.
Haxoauth nosoOHbIe TPEYTrOJIBHUKH Ha
TOTOBBIX gepTexax C  yKazaHHWeM

COOTBETCTBYIOIIUX MTPU3HAKOB ITONOOMS.
Pemarn 3aga4un Ha o 00HEIE
TPEYTOIBHUKHI C THOMOIIBIO
CaMOCTOSITEILHOIO TTOCTPOCHHUS
yepTekeil W HAXOXKICHUS  MOAOOHBIX
TPEYTrOJbHUKOB.

IpoBoauth JI0KA3aTeJIbCTBa C
WCIOJIb30BaHUEM TPU3HAKOB MOJ00US.
Joka3pIBaTh TpPU TMpU3HAKA MOJIO0US
TPEYTOJHLHUKOB.

IMpumMeHsTL TONYyYCHHBIE 3HAHUS TIPHU
pelueHun TEOMETPHICCKUX u
MMPAKTHYECKUX 3aJ1ay.
3HAKOMUTLCH c
reoMeTpHUH

HCTOpHell  pa3BUTHU

]




Ilnomanse.
Haxo:xnenue
IJIoIa e
TPeyroJibHUKOB
Hu
MHOTOYT0JIbHBIX
¢uryp.
Inomanu
MO00HBIX
duryp (14 4)

ITonarue 06 oOmie#t Teopun
[LIOLA TN,

Dopmynel  UIA TUTOIIATH
TpPEyTOJIFHUKA,
rmapajuieJiorpaMmma.
OTHOIIEHNE Iomaae
TPEYyTOJIFHUKOB  C  OOIIHM
OCHOBAHHEM  MJIH  OOIeH
BBICOTOM. Brraucienue

IUIOIIAACH CIIOXKHBIX (HUTYDP
yepe3 pa3OUCHHE HA YacTH U
JIOCTPOCHHE.

[Tmomannu duryp Ha
KJIeTyaToi Oymare.

[Mnomanu nmomoOHBIX (Uryp.

Brpruucienue ILUIOIIAAEH.
3agaun Cc  MOPaAKTUYECKUM
COZIEPKAHUEM. Pemrenue

3aga4 C IIOMOIIBKO METOJa
BCIIOMOTaTeJIbHOM TLIOIIATU

OsjajeBathb NepBUYHBIMH
npejacTaBjieHusiMu 00  oOmielt  Teopum
TUTOIIAIH (Mepsnl), ¢popmyaupoBaTh
CBOMCTBA  IUIOIIA/IH,  BBIICHSITH ux
HaATJISIIHBIA CMBICI.

BbiBOAUTH opmyse TUIOIIA I
rmapajuiesIorpaMmma, TPEYTrOJIbHUKA,
Tpaneruun  ©3  GOPMYyIBl  IUIOIIAIH

MpsIMOYTOJIbHUKA (KBajpaTa).
BeiBoauTH (HOPMYIIBI IIIOIAAN BBITYKIIOTO
YeTBIPEXYTOIbHIKA Yepe3 AUaroHaIN 1 Yol
Mexay HuMH. Haxonurs miomany ¢uryp,
n300pakEHHBIX Ha KJIeT4aTol Oymare,
HCIO0JIb30BaTh Pa30HEHNE Ha YacTU U
JOCTPOCHHUE.

Pa30oupars npuMepsbl UCIIOJIL30BAHUS
BCIIOMOTaTeJIbHOM IUIOMIA/IH IS PEeLICHHS
reOMETPUUECKHX 3a7ad.

HaxoauTs miomann 1moxoOHBIX
Boruncasits TUTOIIAAH
MHOTOYTOJIBHBIX (PHUTYD.
Pemarp 3a1a4M Ha IJIOIIA/Ab C IPAKTHYECKUM
CoZIepKaHUEM

¢buryp.

Ppa3InYHBIX




Teopema
IMudaropa u
Hayaja
TPUTOHOMETPHH

(10 v)

Teopema [Mudaropa, e
JIOKa3aTeJIbCTBO "
MIPUMEHEHHE. OO6parHas
teopema [Tucdaropa.
Onpenenenue
TPUTOHOMETPHYCSCKUX

(byHKIIHI OCTpOTO yTia,
TPUTOHOMETPUUECKHE
COOTHOIIICHUS B
NPSIMOYTOJIEHOM

TpeyroasHuke. OCHOBHOE
TPUTOHOMETPUIECKOE
ToxAecTBO. COOTHOIICHUS
MEX]y CTOPOHAMU B
NPSIMOYTOJIBHBIX
TPEYroJIbHUKAX CyIJIaMd B

45° 1 45°; 30° u 60°

HokaspiBaTh Teopemy Iludaropa,
HCII0JIb30BATh

e¢ B MIPAKTUIECKUX BBIUNCICHHSIX.
DopMyJIHPOBATH ONPEACICHUS
TPUTOHOMETPUYECKUX (PYHKIUI OCTPOro
yrila, IpoOBepATh UX KOPPEKTHOCTb.
BpIBOAMTL TPUTOHOMETPUUECKUE
COOTHOUICHUS B IIPSIMOYT'OJIbHOM

TPEYTOJIbHUKE.
Hccaenosarn COOTHOIICHUS MEeX1y
CTOpPOHAMH B PSIMOYTOJIBHBIX

TpeyToiabHUKaxX ¢ yriamu B 45° u 45°; 30°
n 60°.
Hcnoab3oBars GopMyNIbl IPUBEIACHHUS U

OCHOBHOE TPUTOHOMETPUYECKOE
TO/IECTBO JUTS HaXOXKICHUS
COOTHOIICHUH MEXIY
TPUTOHOMETPHUIECKIUMH ¢hyHKIMAMHA

Pa3IUIHBIX OCTPHIX YTIJIOB.

le/lMeHﬂTb MOJIYYCHHBIC 3HaHUA u

YMEHHUS TpPH  PEIICHUH  NPAKTHYECKUX
3az1ad.
3HAKOMHTBLCSI € HMCTOpHeH  pa3BUTHA

reoMeTpUm




Yriabl B

Bnucannsie n OECHTPAJIBHBIC

®opMyJIHPOBATh OCHOBHBIC OIPEICIICHNUS,

OKPYKHOCTH. YTHBL, yTOJ MEXIY CBA3aHHBIE C yriIaMU B Kpyre (BIUCaHHBIN
Bnucanubie u KacaTeJbHOU U XOpAoi. YTkl YroJi, HUEHTPAJIbHBIN Yrou).
ONMUCAHHBIC MEXAy XOpJaMu U HaxoauTh BIHCAaHHBIE YTIIHI,
“E€TRIPEXYTOJIbH |  cexylIUMU. OIIMPAIOIIUEC HA OJHY AyTY, BBIYHCIATH
UKH. BnucanHble U OIIMCaHHBIC YTJIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
KacarenbHble YEThIPEXYTOJIBHUKH, UX yrijax, TEOPEMBI O BIUCAHHOM
K OKPY’KHOCTH. | ppu3HaKu U CBOICTBA. YeTBHIPEXYTOJIbHUKE, TEOPEMBI O
Kacanne IIpumeHeHne 3TUX CBOMCTB ueHTpaibHoM yrie. UcciienoBarb, B TOM
OKpY:KHOCTeH NP PELICHUHU YHCJIe C IOMOIIBIO IU(POBBIX PECYPCOB,
(13 4) TeOMETPUYECKHUX 3a4ad. BIMCAHHBIC U ONHMCAHHBIC

B3auMHoe pacrnionoxeHue IByx YETBIPEXYTOJIbHUKH, BBIBOAUTH UX

okpyxkHocTeil. Kacanue CBOMCTBA U MPU3HAKHU.

OKpY>KHOCTEMN Hcnmonb30BaTh 3TH CBOMCTBA U

OpU3HAKU MIPU PENICHUH 3a/1a4

[losTopennue, IToBTOpEHNE OCHOBHBIX Pemiars 3ajayM Ha IIOBTOPEHUE,
06o0menne HOHSATUU U METOJIOB KYpPCOB UJUTIOCTPUPYIOIIUE CBSI3U MEXIY

3HaHwmii (4 4)

7 n 8 xj1accoB, 0000IIEHHE
3HaHUU

Ppa3/iINdYHbIMU HaCTAMU KypcCa




9 kiacc (He meHee 68 u)

HazBanue
pazaena (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOe colep:kaHue

OCHOBHBIE BHIBI
MeATEeTHHOCTH 00YIAIONIAXCS

JJIEeKTPOHHBIE
(uu¢posbie
o0pa3oBaTe/bHbI
e pecypcbl)

Tpuronomerp
usi. Teopembl
KOCHHYCOB H
CHHYCOB.
Pemenue
TPEYroJIbHUKO
B (16 u)

Onpenenenue
TPUTOHOMETPUUECKUX

¢yukmuit yroos ot 0° go 180°.

Kocunyc u cunyc npsamoro u
Tynoro yria. Teopema
KocuHycoB. (O0006EHHAs)
TeopeMa CHHYCOB (C pagnycoM
OTIMCaHHOW OKPY)KHOCTH).
HaxoxzaeHue 1auH CTOPOH U
BEJIMYHUH yTJIOB
TpeyrojbHUKoB. Dopmyiia
NI0LIAaAN TPEYrOJdbHUKA
4yepes3 JB€ CTOPOHBI U yroJl
Mexay HUMH. Dopmyna
ILUIOIIAIA YETHIPEXYTOJIbHUKA
4epes3 ero JUaroHaiad U yroil
Mexay Humu llpakruueckoe
NPUMEHEHUE JOKa3aHHBIX
TEOpeEM

®opMyJIHpOBaTh ONpeeIeHus!
TPUTOHOMETPUYECKUX (DYHKIHMI TYNbIX U
NPSAMBIX YTJIOB.

BbIBOIMTH TEOpEMY KOCHHYCOB M TEOPEMY
CHUHYCOB (C panyCcOM OMHCAHHOU
OKPY’>KHOCTH).

Pemath TpeyroJIbHHUKH.

Pemrath npakTruyeckue 3ajaqu,
CBOANINECA K HaAXOXACHHUIO Pa3JINUYHBIX
SJIEMEHTOB TPEYTOJIbHUKA




IIpeoGpa3oBa
HHe No100usI.
Merpuueckue
COOTHOIIEHHSA
B
OKPYKHOCTH
(10 u)

[TonsiTne o mpeobpazoBaHun
noo6ust. COOTBETCTBEHHBIC
9JIEMEHTHI TOTOOHBIX QUTYp.
Teopema 0 NpOU3BEIECHUU
OTPE3KOB XOPJ, TEOpEMa O
TIPOU3BEACHUH OTPE3KOB
CEKyIIHX, TEOpeMa O KBajpaTe
kacaresnbHOU. [IpumeHeHue B
PEUHICHUU T'COMETPUICCKUX
3a1a4

OcBanBaTh NOHSITHE TIPCOOPA3OBAHUS
nmoxoous.

HMcciaenoBaTh OTHOIIEHHE JUHEHHBIX
3JIEMEHTOB (PUTYp TpH MpeoOpa3oBaHUU
nmoxoous.

Haxoauth mpuMeps! mogoous B
OKpYy>arouenl JeCTBUTENbHOCTH.
BpIBOAMTH METPUYCCKUE COOTHOIICHUS
MEXKIY OTpe3KaMHu XOpJ, CEKYIIUX U
KacaTelbHBIX C MCIOJb30BAHUEM
BIIMCAHHBIX yFHOB nu HO[LO6HLIX
TPEYroJIbHUKOB.

Pemath reoMeTpudeckue 3agadud u
3a/1a9M U3 PeaNbHOM KU3HU C
HCIIOJB30BAaHUEM IO00HBIX
TPEYTOIHHUKOB.




BexrTopsbi(12 4)

Omnpenenenue BEKTOPOB, Hcnonb3oBaTh BEKTOPHI KaK
CJIOKEHUE u pa3HOCTh HalpaBJICHHbIE  OTPE3KH,  HCCIAeA0BATh
BEKTOPOB, YMHOXEHUE reoMeTpUYEeCKUN (mepemMerneHue) u
BEKTOpa Ha YUCTIO. (m3myeckuii (cuita) CMBICITBI BEKTOPOB.
duznyeckuit U | 3HaTh ompeaeJieHHs CYMMbI U Pa3HOCTH
reoMeTpUUeCcKuit CMBICII BEKTOPOB,  YMHOXEHUs BEKTOpa  Ha
BEKTOPOB. Pa3nosxenue YHCJI0, HCCJIeJ0BATh T€OMETPUUECKUN U
BEKTOpa 110 IByM (bM3HUECKHI CMBICIIBI 3TUX OINEPALHH.
HEKOJUIMHEAPHBIM BEKTOPAM. Pemate  reomerpuueckue  3amadd C
KoopannaTe! BekTopa. HCITOJIb30BaHHEM BEKTOPOB.
CxkanspHoe MPOU3BEICHHE PackianbiBaTh BEKTOP o  JABYyM
BEKTOPOB, €ro  INpHUMEHECHHE HEKOJUTMHEApHBIM BEKTOPAM.
JUIST  HaxOXJIGHMS JUIMH U Hcnonb3oBaTh CKaJIApHOE
YIJIOB. MIPOU3BEICHUE BEKTOPOB,  BBIBOJMTH
Pemenue 3agay ¢ momouibro €ro OCHOBHBIEC CBOICTBA.
BEKTOPOB. ITpumenenue BpruncjasaTs cymMmy, pa3HOCTb U
BEKTOPOB Ui peUIeHUs CKaJISIPHOE IIPOHW3BEJICHHE BEKTOPOB B
3aaa4 KHHCMAaTUKH 58 KoopanHaTax.
MEeXaHUKH IIpuMeHATH CKaJISIpHOE  NPOU3BEACHHUE
I HAXOXACHUA JJIMH U YTJIOB

JleKapTOBbI JexapToBbI KOOPIWHATEI OcBanBaTh NOHATHE  IPSIMOYTOJIBHOU

KOOPAMHATHI TOYEK Ha TNIOCKOCTH. CHUCTEMBI KOOpAMHAT, JIEKapTOBBIX

HA IJIOCKOCTH VYpaBHeHue npsmMoil. YrioBoi KOOpPJAHMHAT TOYKHU.

(9 9) K03(PULHEHT, TAHT€HC yTIJa BreiBOAMTH ypaBHEHUE IpsIMOM u
HaKJIOHA, MapajuleabHbIe U OKPY>KHOCTH. BeiaensaTs MOJIHBIHI
NepHeHIUKYIIPHbIE KBajpaT JJsi HaXOXJEHUs LEeHTpa u
NpsIMBIE. paauyca OKpY>KHOCTH o ee
YpaBHEHHUE OKPY>KHOCTH. YPaBHEHHUIO.

Haxoxnenne KOOpAWHAT Pemath 3aa4M Ha HaXO0XACHHE TOYEK




TOYEK nepeceveHust
OKPY>KHOCTH u OPsIMOH.
MeTton KOOpAUHAT apu
pemenuun T€OMETPUUYECKUX
3a1ad4.

Hcnonp3oBanue METOoJIa

KOOpJMHAT B HPAKTHUYECKUX
3aj1a4yax

MEpPECeUeHUs] MPSIMBIX U OKPYKHOCTEH ¢
ITOMOIIBI0 METOJIa KOOP/AHHAT.
Hcnoab30BaTh CBOICTBA YIIIOBOTO
kod(unHeHTa mpsMoii pu pereHuu
3aj1ad, JUId ONpPEICNICHHUS PaCIOIOKCHHS
NPSMOH.

I[IpuMeHsATH KOOPIMHATHI NPH PELICHUU
FEOMETPHUYCCKAX M IPAKTHYCCKHX
3ajmad, JUIs I[OCTPOCHUS
MaTeMaTHYECKHX MOJCIICH pealbHBIX
3a71a4 («METO/ KOOPJIMHATY).
IToab30BaTheCs U1 IOCTPOCHUS U
uccie0BaHuil HU(POBBIMU peCypcaMu.
3HAKOMHUTBCSI C HCTOPHEH pa3BUTHS
TreOMETPHH




IIpaBuiIbHbBIE
MHOI'OYI'0JIbH
uku. limna
OKPYKHOCTH
U U101 A1b
Kpyra.
Boruuciienue
miomazaen

(8w

IIpaBunbHbIC
MHOTI'OYTOJIBbHUKH,
BBIUHCIICHHUE UX JIEMEHTOB.
Yuycno nu U JIAHa
OKpy’KHOCTHU. JlmnHA TyTH
OKpy>kHOcTHU. Pagnannas
Mepa yria.

ITnomane kpyra u ero
3JIEMEHTOB (CEeKTOpa U
cerMeHTa). Beruucienue
omanei guryp,
BKJTIOYAIOIIUX AJIEMEHTBI
Kpyra

DopMyJIHPOBATH OINpE/EICHUE
MIPaBWIBHBIX MHOTOYTOJIHHUKOB,
HAXOJUTh UX DJIEMEHTBHI.
IMonb30BaThCA MOHATHEM JITTUHBI
OKPY>KHOCTH, BBEJCHHBIM C IOMOIIBIO
MPaBUJIBHBIX MHOTOYTOJIbHUKOB,
ompeaeasaTh 4UCJIO MU, JIUHY AYTH U
paguaHHYIO MEpy YTJIa.

[poBoauth mnepexox OT paJuaHHOU
MEphl yTila K TpagycHOW W HaoO0OpOT.
OmnpeneassiTh WIOMAIs KPyTa.
BriBoauTs dopmMyasl (B TpagycHOH U
panuaHHOW Mepe) sl IJIUH JyT,
IUIOWIAZE CEKTOPOB U CETMEHTOB.
Beruucasite miomanu GuUryp,
BKJTIOYAIOIIUX 3JIEMEHTHI OKPY>KHOCTH
(kpyra).

HaxoauTth muromann B 3ajadax peaJbHOM
JKA3HU




JIBusKeHHsI ITonaTue o ABUKEHUU Pa3ouparnb MpUMEPHI,
ILIOCKOCTH mwiockocTu. IlapannensHsiit WJUTIOCTPUPYIOIINE  TOHSTHUS  JBUXKEHUS,
(6 v) MEPEHOC, MOBOPOT U LIEHTPOB U OCEN CHMMETPHH.
cummMmeTpusi. Ocu U LEHTPBI DopMyJIHPOBATH OmpeeIeHUs
CHUMMETpPHH. NapajulesIbHOro IepeHoca, IoBOpoTa 1
IIpocreiiliue NpUMEHEHUS B OCEBOM  CUMMETpPUHU. BeiBoauTh  HX
pelieHun 3aaad CBONCTBA, HAXOJHUTh HEIOJBUKHBIE
TOYKH.
HaxoauTh LEHTPBI U OCU CUMMETPUI
npocredmuxpuryp.
IIpuMeHATh mapajulelbHBIM IIEPEHOC U
CUMMETPHUIO npu peleHuu
reOMEeTPHYECKHUX 3amaq (pazOupatb
MIPUMEPBHI).
Hcnonb3oBaTh 10 MOCTPOCHHS U
HCCIIEeI0BAaHNN IU(PPOBBIE PECYPCHI
IloBTOpEHHE IToBTOpEeHNE OCHOBHBIX OnepupoBaTh NOHATHSMH: Urypa,
o0o0menne, MOHSITUHA UMETOJIOB KypCOB TOYKa, IpsAMasi, yrojl, MHOTOYT OJIbHHUK,
cucTeMaTus 7—9 xnaccoB, 000011IeHHE U paBHOOEIPEHHBIM W PaBHOCTOPOHHUU
anus CHCTEMAaTH3allMsl 3HaHUI. TPEYTOJIbHUKH, MNPSIMOYTOJIBHBIN
3HAHUH IIpocreiimue TPEyTOJIBHUK, MeJauaHa, OMCCEeKTpHuca
(7 v) reoMeTpuueckue QGuUrypsl u u BBICOTA TpeyTOoJIbHUKA,
ux cBoiictBa. MsmepeHnue napa’juiesiorpamMmm, pomMmO,

TCOMCTPHUYCCKUX BCIINYHH.

TpeyroyibHUKHU.
ITapannenbHbie
MIEePICHANKYISIPHBIC
npsiMble.
OKpY>XHOCTH u

KpYT.

NPsSIMOYTOJILHUK, KBaJpaT, Tpalelus;
OKPY’KHOCTB, KacaTeJIbHasl; PaBEHCTBO
u 1monodbue (Quryp, TpPEyroJIbHUKOB;

napasieaIbHOCTh u
MEPHEHAUKYISIPHOCTh  OPSIMBIX, YIOJ
MEXAY NPSIMBIMH, CUMMETPUSL




I'eomeTpuueckue
IOCTPOEHUSI. Yrasl B
OKpYy>XHOCTU. BriucanHsie u
ONHCAaHHBIE OKPY>XKHOCTH
MHOTOYTOJIBHUKOB. IIpsimast
u OKpPY’>KHOCTb.
YeThIpeXyTroIEHUKH.
Bnucannsie n onncanabie
YeTHIPEXyTOJIbHUKH.
Teopema ITudaropa u Hagana
TpuroHomerpuu. Penrenue
00IIMX TPEYTroOJILHUKOB.

IIpaBunbHbIC
MHOTOYTOJIbHUKH.
IIpeoOpa3zoBanus

IJIOCKOCTH. JIBHOKEHHSI.
[Tomobue. CummMmeTpus.
ITnomane. Brraucienue
ILUTOINAJIEH. ITnomanu

MMOTOOHBIX (PUTYP.
JlekapTOBBI KOOpPJAMHATHI Ha
TUIOCKOCTH.

BexkTopsl Ha IJ10CKOCTH

OTHOCHUTCIIbHO TOYKH H HpHMOﬁ; JJIHNHA,
pacCcTosiHUEC, BCJIWYMHA YyrIJja, Ijiomaib,

MepUMETP.
Hcnonb3oBats ¢opmyabl: mepuMeTpa U
MIJIOIIA AN MHOTOYTOJIbHUKOB, JUTUHBI

OKPY)KHOCTH ¥ IUIOIIAnW Kpyra, oObema
MPSMOYTOIBHOTO TapajuIeeuIe 1a.
OnepupoBaTh MOHSITHSIMHU:
MPSIMOYTOJIbHASI CUCTEMa KOOPIMHAT,
BEKTOP; MCIOJb30BATh J3TU TOHATHS
JUISL TIPEJICTaBJICHUsI JAaHHBIX M pPEIICHUs
3a/a4, B TOM YHUCJIC U3 IPYTUX YYCOHBIX
npeaMeToB. Pemath 3agaun Ha
ITIOBTOPCHNE OCHOBHBIX TOHAITHH,
WUTIOCTPAIIAIO CBSI3CH MEXKIY
Pa3IHMYHBIMA YacTsIMU Kypca.

BbiOupaThs MeToa Uil peLICHMS

3a1a4M.

Pemathb 3aJa4d U3  I[IOBCEIHEBHOU
JKU3HU




PABOYAA TIPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA».7-
9 KIIACCBI

HEJU U3YYEHHUS YYEBHOI'O KYPCA

B coBpemeHHOM 1H(POBOM MHpE BEpPOSATHOCTH M CTAaTHCTHKA
npuoOpeTaroT BCE OONBIIYI0 3HAYUMOCTh, KakK C TOYKH 3PECHUS
NPaKTHYeCKUX IPWIOKEHUH, Tak M HUX poJn B o0Opa3oBaHuH,
HEOOXOOMMOM KaXJAOMY UelOBeKy. Bo3pactaeT umcio mpodeccui,
IPU  OBJIAJICHUMKOTOPBIMU TpeOyeTcsi xopoiuas 0a30Bas IOJArOTOBKa
B o0OnacTu BCPOATHOCTH U CTATUCTUKHU, TaKasd IMOATOTOBKA BaXHa
UL IIPOAOJIKCHUS oOpazoBaHus u JUTSt yCHEIIHO
npodeccrnoHaIbHOHKapbEPHI.

Kaxaplit 4elloBeK IOCTOSHHO IPUHHMAeT pEIICHUsT Ha OCHOBE
UMCIOIIUXCA y HEro JaHHBIX. A Ui  OOOCHOBAHHOTO  MPHHSATHUS
pelieHuss B YCIOBHSIX HeJOCTaTKa WIH N30BITKA HHpOpMAIHH
HE0O0XO0IUMO B TOM qycie XOPOLIO c(hopMHUPOBaHHOE
BEPOSITHOCTHOE U CTATHCTHYECKOE MBILIICHHE.

VIMEeHHO MOATOMY OCTpPO BCTaja HEOOXOAMMOCTh C(HOPMHPOBATH Y
oOyyaromuxcst (QyHKIMOHAJIbHYI TIPaMOTHOCTb, BKIIOYAIOIIYIH0 B
cebs B KayecTBe  HEOTHEMIIEMOM cocTaBJIsrOIIEH yMEHHE
BOCIIPUHMMATh M KPUTHYECKH  aHAJIM3UPOBAaTh  WH(POPMALHIO,
NPEJCTAaBICHHYI0 B pa3IUYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIH
XapakTep MHOTHX  peaJbHbBIX POLIECCOB u 3aBHCHUMOCTEH,
MPOU3BOJIUTE TPOCTEHIIINE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C
OCHOBHBIMU N PpUHOUIIAMUA c60pa, aHajinda W MPCIACTABJICHUA HdaHHBIX
U3 pasnyHbIX cdep KU3HM O00lmecTBa M TOCynapcTBa IpHOOHIAeT
oOydaromuxcsi K  OOLIECTBEHHbIM  HHTEepecaMm. V3ydeHHe OCHOB
KOMOWHATOPUKHA  pa3BUBA€T HABBIKU OpraHU3aINU nepebopa u
HO)IC'-IéTa yuclia BApUaHTOB, B TOM YHCJIC, B IMPHUKIAAHBIX 3aJavdax.
3HaKOMCTBO C OCHOBaMH TeOpHUH TpadoB CO34aCT MaTeMaTHYeCKUi

¢ynmament g QOpMHpOBAaHUS  KOMIIETEHIMH B obmacTn
nHpopMatukn ¥ nUPpPoBEIX TexHoioruil. I[lommmo atoro, mpwm
N3Y4YCHHUH CTaTUCTUKHU u BEPOSATHOCTHU oOoramarorcs

NpEICTAaBJICHUS]  yYalllUXCsl O  COBPEMEHHOW  KapTUHE MHUpa U
MeToJaX ero  WccienoBaHus, (OPMHUpYETCSs  IOHHMaHUEC  POJIH
CTaTUCTUKH KaK WCTOYHHUKA COIMAJbHO 3HAYMMOW wuWHopManum u
3aKJ1aJIIBAKOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B coorBercTBMM € JaHHBIMM LEISIMH B CTPYKType  IpPOrpamMMbl
y4eOHOro Kypca «BeposSTHOCTh M CTAaTUCTHKA» OCHOBHOU IIKOJIBI



BBIJICJICHBI  CJICIYIONINE COJCPKATEIbHO-METOJUYECKUE JIMHUU:
«IIpencrasnenne JAHHBIX W omnucaTeibHas CTaTUCTHKA;
«BeposiTHOCTE»;  «DIIEMEHTBl ~ KOMOHWHATOPHKI»; «BBenenne B
Teopuio TpadoBy.

Coxmepxxanue nuHuHM «lIpeacraBieHne MJaHHBIX M OIMCATeJIbHAs
CTaTUCTHKA» CIy’)KUT OCHOBOH It (OPMHUPOBAHMS HABBIKOB pPabOTHI
¢ uHpopMauMel: OT YTEHHWS W HHTepIpeTanuu HHPOpMaLuHy,
npeJacTaBjIeHHOW B TaOiuIax, Ha auarpamMmax W rpadgukax g0 cOopa,
NpeJCTaBICHUS M aHaju3a JIAHHBIX c HCITI0JIb30BaHHEM
CTAaTUCTHYECKUX XapaKTEPUCTHK CpPEeJHUX U pacceuBaHus. Pabotas c
JAHHBIMH, OOydYaromuecs ydarcs CUYUTBIBATH W HHTEPIPETHPOBATH
JlaHHBIC, BBIABUIaTh, apryMEHTHUPOBAaTh M KPHUTHKOBATh MpOCTEHIINE
THIIOTE3HI, PasMBILUIAT Haj (dakxropamu, BBI3BIBAFOIIUMHU
U3MEHUYMBOCTb, W OLCHHMBAaTh HMX  BIUSHHUE HAa  paccMaTpUBacMble
BCJIMYMHBI U TIPOLIECCHI.

VHTYWTUBHOE  TpEACTaBICHHE O  CIy4ailHOH  W3MCHYMBOCTH,

HCCIeq0BaHUE 3aKOHOMEPHOCTEN u TEeHICHIUI CTAHOBHTCS
MOTHUBUPYIOIIEH OCHOBOM Uil  U3YYEHMS  TEOPUU  BEPOSTHOCTEH.
bosibioe 3HayeHHe 34e€Ch MMEKOT  IPAKTUYECKUE  3aJaHus, B
YaCTHOCTH OIIBITHIC KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJCIISIMU.
IlonaTHe BEPOATHOCTH BBOAMUTCS KakK Mepa TIPaBAOIIOT00HS
ciaydaiiHoro  coOwertmsa. Ilpm  u3ydeHum Kypca oOyuarommuecs
3HAKOMATCSL € MPOCTEHIIMMU METOJAMH BBIYHMCIECHHS BEpPOSITHOCTEN
B CIy4YalHbIX SKCIEPUMEHTAX c PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMHU HUCXOJaMHU, BEPOSITHOCTHBIMU 3aKOHAMHU,

MO3BOJIAIOIIMMHU CTaBUTh M pemaTe Oojee clokHBIE 3amadn. B Kypc
BXOAST HaYalbHBIE TPEICTABICHHUS O CIy4alHBIX BEIMYMHAX M HX
YHCJIOBBIX XapAKTEPUCTUKAX.

Taxke B paMKax »d3TOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO
oOydJaromuxcsi C MHOXECTBAMH M OCHOBHBIMH  OIEpaIMsIMH  HaJl
MHOXECTBaMH, paccMaTpuUBarOTCS — NPUMEpPbl  NPUMEHEHUs  JJId
peueHus 3ajad, a TaKxke HCIIOIb30BaAHUS B JpYyrux
MaTeMaTHYECKUX KypCcaxH yu4eOHBIX MpeaIMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 kmaccax wusyuaercs Kypc «BeposSTHOCT U CTaTHCTHKaY,
B KOTOpPBIM  BXojsaT  pasmensl:  «[IpexcraBmenne  JaHHBIX n
onucareabHas CTaTHUCTHKAY; «BeposiTHOCTBY; «DJIeMEHTBI
KOMOMHATOpUKNY; «BBenenne B Teopuio rpadosy.

Ha u3yuenme maHHOrO Kypca OTBOAMT 1 y4eOHBIM Yac B HEIEIIO
B TEUEHHE KaXXJIoro rojaa odyuenwus, Bcero 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUS)

7 KJacce
IIpencraBneHue NaHHBIX B BUJAC TaOIWIl, AUarpaMm, rpaduKoB.
3amnoJITHEHNE TabJIunII, YTEHHE " TTIOCTPOCHUE auarpaMMm

(cTONOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UreHue rpaduKOB
peasbHBIX mpoleccoB. M3Bieduenne mHboOpManuy W3 AUarpaMMm H
TaOJINII, UCTIOJIB30BAaHUE U HHTEPIPETAlHs TaHHBIX.

OmnucaresibHasl CTaTUCTUKA: Cpe/lHee apudMeTHyeckoe, MearuaHa,
pa3Max, HauOoJiplllee W HaUMEHbIIEEe 3HA4YCHUsI HaOopa YHMCIIOBBIX
naHHbIX. [Ipumeps! cinydyailHOM U3MEHUYUBOCTH.

Crny4yailHbIli JKCHEPUMEHT (ombIT) u cllyualiHoe coObITHE.
BepositHocte  m wactora. Poib  MaJOBEpPOATHBIX M NIPAKTHUYECKH
JIOCTOBEPHBIX COOBITHMII B mpupone U B obOmectBe. MoHeTra H
urpajbHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmnaa, pebOpo. CremeHp BepiuwHbl. Ywcino  pébep u
CyMMapHas CTeleHb BepmMH. IlpencraBieHue o cBsi3HOCTH Tpada.
Hemn w mwkaer. Ilytm B Tpadax. OOxom rpada (SUIEPOB IYTH).
[IpencraBnenue o0 opueHTHpoBaHHOM Tpade. Pemenune  3amay ¢
MOMOIIIBIO TpadoB.

8 Kkiacc

IlpencraBienne HaHHBIX B BHAC TaOJUI, JIUarpamMm, TpadHKOB.
MHOXeCTBO, JJIEMEHT MHOXECTBA, IOAMHOXecTBO. Omepanuu Haf
MHOKECTBAMH: o0beIMHEeHHE, nepeceyeHue, JIOTIOJTHEHHE.
CaoiicTBa omnepanui HaJ MHOYXECTBAMHU: IIepEeMeCTHTEIBHOE,
CcodYeTaTellbHOe,  pacIpeleuTeNIbHOe,  BKIIOUeHHs. lcmonbp3oBaHHE
Fpaq)I/I‘IeCKOFO NpeACTABJICHUA MHOXECTB [Jid OIHMCAaHUuA pPEaJIbHBIX
MPOLIECCOB U SIBJICHUM, NIPU PELLICHUU 3ajad.

HNsmepeHue paccenBaHUs HaHHBIX. Jlucriepcuss ¥ cTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HaOopoB. /lmarpamMma paccenBaHUS.

DyieMeHTapHbIe COOBITHS clly4yaiiHOT O OIIbITA. Cry4aitnbie
coObiTust.  BepositHoctn  coObiTif.  ONBITBI ¢ PaBHOBO3MOKHBIMH
SJE€MEHTAapHBIMU  cOoOBITHAMH. CrhydailHBIH BBIOOp. CBA3B  MEXIY
MaJIOBECPOATHBIMHU U MMPAKTUYCCKHU JOCTOBCPHBIMHU COOBITHSIMH B
MPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. CaoiicTBa JICPEBHEB! €IMHCTBEHHOCTh IyTH,
CyIIECTBOBAaHME  BHCSYEH  BEPIIMHBI,  CBSI3b  MEXIYy  YHCIOM
BepmuH u yuciaompebdep. IlpaBmwio ymHoxeHus. Pemenwme 3amad ¢
nomomiplo  rpadoB.  [IpoTHBONONIOKHBIE  COOBITHSA. Juarpamma
Ditepa. OObeauHEHUE W TiepecedcHue  coObiTui.  HecoBmecTHbIe
COOBITHS. dopmyna CIIOKEHHUS BEPOATHOCTEN. VYcnoBHas
BEPOSITHOCTb.



IIpaBuno  ymHoxeHus.  HesaBucumble  coOwitus.  [IpencraBieHue
9KCIIEpUMEHTa B Buje JepeBa. PemieHue 3agay  Ha HaxO0XKACHUE
BEPOSTHOCTEW C  TOMOIIBIO  JlepeBa  CIy4alHOro  OKCIEpPUMEHTa,
nuarpamm Oiinepa.

9 kJacc

[IpencraBieHue naHHBIX B BHAE TaOJHI, aHarpaMm, rpadukos,
WHTEpIpeTanus JaHHbIX. UTeHHe n nocTpoeHue Tabiul, guarpamMm,
rpauKoOB MO peajibHBIM JaHHBIM.

[lepecranoBku u ¢daktopuas. CodeTraHus W YHCIO COYECTAHHU.
Tpeyronpnuk  Ilackans. Pemenne  3amau ¢ HCIOJNB30BaHUEM
KOMOWHATOPUKH.

I'eomeTpuueckass BeposITHOCTH. CiaydallHBIH BBIOOP TOYKH U3
(urypsl Ha NIOCKOCTH, M3 OTPE3Ka M W3 JYT'H OKPY>XHOCTH.

UcneiTanue. Ycnex u Heynada. Cepusi HCHBITAaHUM 7O TEPBOTO
ycnexa. Cepusi ucnbeitanuii bepuymnun. BepositHoctH  coObITHH B
cepuu UcHbITaHUN bepHyiu.

Cryuaiinas BEJIMYMHA n pacnpeneneHue BEPOSTHOCTEH.
Maremaruueckoe O’KHMJIaHHE u JIACTIEPCHSL. IIpumepsr
MaTeMaTHYEeCKOTO  OXKHMJIAaHMS  KaK  TEOPEeTHUYECKOro CpEHEero
3HAYCHUS BEJIMUYMHBL. MareMaTHuecKkoe OXHAaHHE U JIACTIEpCHS

CJly4yailHOW BEIUYMHBI
YHCIIO YCIIEXOB B CEPUU HCHBITAHUN bepHymmmy.

Ilorsatune o 3akoHe OoypIIMX 4YHced. l3MepeHme BeposITHOCTEH
C MOMOIIBI0 YacToT. Pojab M 3HAYEHHE 3aKOoHA OOJBIIMX 4YHCET B
MPUPOJIE U 00IIECTRE.

IIVIAHUPYEMBIE INPEJMETHBIE PE3YJIbTATBI
OCBOEHMS PABOYEU ITPOI'PAMMBI KYPCA (ITO
I'OJAM OBYYEHUA)

IIpenverHple  pe3ynbTaThl  OCBOSHHSA Kypca «BeposTHOCT |
CTaTUCTHKa» B [—9  KjaccaXx  XapaKTepHU3YIOTCS  CIEAYIOIIMMHU
YMEHHSIMHU.

7 kjaace

1. Ywmrate wuHObOpPMAINIO, TMpEACTAaBICHHYIO B Tabinumax, Ha
auarpaMmax; TMpeJCTaBIATh JAaHHBIE B BHAE TaONHI, CTPOHUTH

IUarpaMmbl  (CTOJIOMKOBBIE (CTOJIOYATBIE) W KPYTOBBIC) o
MaccHUBaM 3HAYECHUH.

2. OnuceiBaTh U HMHTEPIPETHPOBATH  peasbHbIE YHCJIOBBIC
JaHHBIC, NPEJCTABICHHBIE B  Tabimumax, Ha  JAWarpaMMax,
rpadukax.

3. Hcnomp3oBaTh JUIsl OIMCAHHUS JAaHHBIX CTATHCTHYECKHE
XapaKTepUCTHKHU: CcpelHee apudmMeTruyeckoe, MeauaHa,
HanOOJIbIIIee U HAMMEHbBIIIEe 3HAYCHUsSI, pa3Max.



HUmers mpencraBieHue O ClIy4alHOM  M3MEHUYMBOCTH — Ha
npuMepax IeH, (U3UYCCKUX BCIMYHH, AaHTPOIOMETPUUCCKUX
JIaHHBIX; UMETh peacTaBiIeHUE o CTaTUCTUYECKOU
YCTOMYMBOCTH.

8 KkJacc

1.

W3Bnekats u peoOpa3oBbIBATH nH(pOpMaIHIo,
MpeACTaBICHHYI0O B BuAe TaOmuI, 1auarpamMm, TIpaduKoB;
MIPEICTABIATh JAaHHBIE B BUJAE TaONIUI], [uarpaMm, rpauKoB.
OmnuceBaTh JlaHHBIE c MOMOIIBIO CTaTHCTUYECKHUX
nokaszaTesiel: CpeaHMX 3HadYeHuW u  MEp  pacCeuBaHUs
(pa3sMax, qucnepcHus U CTAaHAAPTHOE OTKIIOHECHUE).

HaxomuTh 4acTOTBI YHCIOBBIX 3HAYEHHH M YaCTOTHI COOBITHIA,
B TOM YHUCJIE MO pe3yJbTaTaM U3MEpPEeHUI U HaOII0ACHHM.
HaxoauTe BEpOSTHOCTH CIy4allHBIX COOBITHUH B ONBITaX, 3HAs
BEPOSATHOCTU 3JIEMEHTAPHBIX  COOBITHIL, B TOM 4YHCIE B
OIBITaxXC paBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU CO6I)ITI/I$IMI/I.
Hcrnonb3oBarh  rpaduyeckue  MOJEIH:  JEPEeBO  CIIy4ailHOTO
SKCIEPUMEHTa, JuarpaMMbl Diliepa, duciaoBas mpsmas.
OHepHpOBaTL IIOHATUAMMU: MHOXCCTBO, IHOAMHOXKCCTBO,
BBITNTOJIHATH onepanuun Hag MHOXCCTBaAMMU: O61)GI[I/IHCHI/IG,
repeceyeHue, JIOTIOJTHEHUE; MIePEUUCTIATh 3JE€MEHTHI
MHOYECTB; IPUMEHATh CBOMCTBA MHOXKECTB.

Hcrnonb3oBarh  rpadguyeckoe  IMpeACTaBlIeHHE  MHOXECTB U
CBsI3eH MCXKAY HUMHU JJid OIIHMCaHUA IPOIECCOB U SIBHeHI/Iﬁ, B
TOM 4YHCJI€ TMpH pPEHICHUH 3aaad n3 JIPYyTUX  y4eOHBIX
MPEMETOB M KYPCOB.

9 kJacc

1.

H3Bnexkarb u peoOpa3oBEIBATh nH(popmanuro,
OpeACTaBJICHHYIO B pPa3IMYHBIX HUCTOYHUKAX B BUIAC Ta6HI/ILl,
Juarpamm, rpaguKoB; MPEACTaBIIATh JaHHBIE B BHIE
TabnuI, nuarpamMM, TpaduKoB.

Pemrate 3amaym  OpraHW30BaHHBIM MEpPeOOPOM BapHAHTOB, a
TaKKEe C  HCIOJIb30BAaHMEM  KOMOWHATOPHBIX  MpaBWI U
METO/IOB.

HMcnonp3oBaTh OIIMCAaTCIIbHbBIC XapaKTCPpUCTUKHN JJIA
MaCCHBOB YHCJIIOBBIX JaHHBIX, B TOM YUCJIC CpE€aAHHnEC
3HAYCHUA U MEPBbI paCCCUBaHUA.

HaXO}II/ITB YacTOThl 3HAYEHUM M YaCTOTHI CO6BITI/ISI, B TOM
4HCJie MOJIb3YSCh pe3yJibTaTaMU MPOBEJICHHBIX M3MEpPEHUN U
HaOJIIOIEeHUIA.

Haxonuts BEpOSITHOCTH CIyYalHBIX COOBITHH B HM3YYSHHBIX
OTMBITaX, B TOM YHCIE B ONBITaX C PaBHOBO3MOXXHBIMHU
SJIEMEHTAapHbI- MH COOBITHAMH, B CEpHUAX HCHOBITAHUA 10
MepPBOro ycriexa, B cepusix ucnoltTanuil bepuym.

Nmers mnpencraBieHue O  CIy4yallHOW  BEJIMYMHE U O



pacrpeneneHuu  BEepOsSTHOCTEH.

Hmers mpencraBieHHE O 3aKOHE OOJBIIMX YHCEN  Kak O
MPOSIBICHUU 3aKOHOMEPHOCTH B CIIy4alHON H3MEHYUBOCTU U
0 posM 3aKoHa OOJIBIIUX YHCEN B IPUPOJIE U OOIECTBE.



TEMATUYECKOE ITIJTAHUPOBAHUE YYEEHOI'O
KYPCA(ITO TOIAM OBYYEHIMA)

7 knacc (He MeHee 34 1)

Ha3Banue DJIeKTPOHHBIE
pa3nesa (TeMbI) OcHoBHOE XapakTepucTUKa JesTeIbHOCTH 00yqalomuxes [(uupoBbie
(4H4CJI0 4acoB) coJep:KaHue 00pa3zoBaTeIbH
ble pecypchl)

IIpencraBienue | IlpencraBienue OcBauBaTth Crnocoobl MpeCTaBICHUS
TAHHBIX JMaHHBIX B TaOJUIAX. CTaTUCTHYCCKUX JAHHBIX U YHUCJIOBBIX
(7 9) IIpakTuueckue MAaCCHBOB C MOMOIIbIO TaOJHUIl U AUATPAMM C

BBIYHCIICHUS no HCIIOJb30BAHMUEM  AKTYaJbHBIX H  BaKHBIX

TaOJTUIHBIM JaHHBIM. JTAaHHBIX (memorpacdmueckue JIaHHBIE,

W3Bneuenue U | TIPOU3BOJNICTBO MIPOMBIIIIICHHON u

WHTEPIIpETaIUs CeIIbCKOXO3SIHCTBEHHOM MIPOAYKITUH,

TaOTUIHBIX JTaHHBIX. 00IIIeCTBEHHBIC U MPH- POIHBIC SBICHUA).

[IpakTuueckas pabdora HN3yuyaTs MeToaBI paOOTHl C TAOJIHUYHBIMUA U

«Tabuuus». rpapUYeCKUMHU MPEACTABICHUSIMUA JTaHHBIX

I'padpuaeckoe C OOMOIIbI0 IH(PPOBBIX PECYpPCOB B XOJEC

MpeACTaBACHUE JAaHHBIX MPaKTUYESCKUX padoT

B BHJIC KPYTOBBIX,

CTOJOUKOBBIX

(cToNGUaTHIX) AUATPAMM.

Urenue u NOCTpOEHHUE

JHarpaMMm. IIpumepst

JIeMOTpapUIeCKUX

JIHarpamm.

IIpakTuueckas pabora

«JlmarpaMMbD»




OmnucarejabHa
s CTATHCTHKA
(84)

UYwucnoBsie HAOOPHI.
Cpennee
apupMeTHIecKoe.
Mennana 9UCIIOBOTO
Habopa. YCTOWYHUBOCTh
MEUaHEL.
IIpakTuueckas paboTta
«CpenHue 3HaYCHUS.
Haubonbiuee u
HAUMCHBIICC 3HAUYCHUA
YHUCIIOBOTO Habopa.

OcBanBaTh NOHSATHS: YUCIOBOW Habop, Mepa
LEHTpaJbHON TEHACHIWH (Mepa IIeHTpa), B

TOM  4YHCIe  CpelHee apudmerngeckoe,
MeaHaHa.

OnucpiBaTh  CTaTUCTHYCCKHE  JaHHBIC €
MOMOIIBIO  CPEJHEr0  apuPMETHYECKOrO |

Menuassl. Pemarts 3amaun.

HN3yuarh CBOMCTBA CPEIHUX, B TOM YHUCIIE C
MOMOIILK0 IHHU(PPOBBIX PECYpPCOB, B XOJe
MPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HanOOJbIICE U HAUMEHBIIIEE

Pa3zmax 3HAYEHMS YUCIIOBOTO MACCHBA, pa3Max.
Pemate 3agaum Ha BBIOOp croco0Oa OMUCAHUS
JaHHBIX B COOTBETCTBHH C MPUPOJONH MAHHBIX H
LENSIMH MICCIIETOBAHNUS
Cayuaiinas Cnyuaiinas OcBanBaTh MNOHATHA. YACTOTAa 3HAYCHUH B
H3MEeHYHBOCTEL| W3MEHUHNBOCTH MaccMBe  JaHHBIX, TPYNIHPOBKA  JaHHBIX,
(6 4) (TpuMepsr). Yacrora THCTOrpaMMa.
3HAYEHW B MaccuBe CTpouTh ¥ aHAJM3UPOBATH THCTOTPAMMBI,
Ja"HHBIX. [ 'pynmupoBka. NMOA0UPATH TOAXOASAIINN AT IPyHIHUPOBKH.
I'mcrorpammel. OcBauBaTh  rpaduueckue  NPEICTaBICHUS
IIpakTnueckas pabora Pa3HBIX BHJOB CIy4allHON M3MEHYHMBOCTH, B
«Crygaiinas TOM YHCJE€ C TOMOIIBIO HHU(PPOBBIX PECYpPCOB,
W3MEHYHBOCTHY B XO/I¢ MPAKTUYECKONH paboThI




BBenenue B

I'pad, Bepmmna, peOpo.

OcBauBaTthb TMOHATHS rpad, BeplIMHA

TEOPHI0 IIpencraBienue 3amadu ¢ rpaga, pebpo rpada, creneHb (BaJEHTHOCTh

rpagos MIOMOIIbIO rpada. BEPIINHBI), LENbU UK.

(4 u) Crenenb  (BaJIEHTHOCTD) OcBauBaTh NOHATHS. NYTh B rpade, 3inepon
BepiminHbl. Ywucio pedep myTh,00X07 Tpada, OpPUESHTUPOBAHHBIN Trpad.
U CyMMapHas  CTeINeHb Pemath 3aqaun Ha MOUCK CYMMBI CTENEHEU
BepunH. llenp u 1nuki. BEpILIMH rpada, Ha INOUCK oOxoxa rpada, Ha
Ilyts B rpade. MOUCKIYTEH B OPUEHTUPOBAHHBIX TIpadax.
IIpencraBienue o OcBauBath cHnocodbl TIPEACTABICHUSA 3a1ad
cBsizHOCTH Tpada. O6xon U3 Kypca airedpbl, TeOMETpUH, TEOPHUHU
rpada (diIEpOB TYTh). BEPOATHOCTEH, IPYTUX MpeIMETOB c
IIpencraBienue 00 TOMOILIBIO rpadoB (kaprtsl, CXEMBI,
OPUEHTHUPOBAHHBIX 3JIEKTPUYECKUE ueny,  (QyHKIHOHAIbHBIE
rpadax COOTBETCTBHS) Ha IpHUMepax

BepositHocth | CiyuyailHblii  OIIBIT U OcBauBaTh NOHATHMS. CIy4YalHBIM ONBIT U

U 4acToTa ciryqaifHoe cobObITHE. ClIy4aifHOe  COOBITHE,  MaJIOBEPOSITHOE u

cIy4aiiHoro BepostHOoCTE M wacToTa MIPaKTUYECKH JIOCTOBEPHOE COOBITHE.

coOBITHS COOBITHS. Poxnb H3yuaTh 3HAYUMOCTb MaJIOBEPOSITHBIX

(4 v) MaJIOBEPOSITHBIX u | cobeiTMii B mpupoae U oOmecTBe Ha
MMPaKTHYECKHU B@XHBIX IpUMepax (aBapuu, HECUACTHBIC
JIOCTOBEPHBIX COOBITHH cilydau, 3amura MIePCOHAIBLHON
B mpupoe u B | wuHpOpmanuM, nepenada JaHHBIX).
oOmecTBe. Monera wu | Hsyuars poJib KJIACCUYECKUX
HUTpajibHasI KOCTb B | BEpOSITHOCTHBIX Mozenei (moHera,
TEOPHUU BEPOSITHOCTEM. WrpajbHasi KOCTb) B TEOPUU BEPOSITHOCTEH.
IIpakTuueckass  pabdora Habaionats u M3y4yaThb 4acTOTy COOBITHH B
«YacroTra BbINAJEHUS OPOCTBIX PKCOEPUMEHTAX, B TOM YHUCIE C
opia» MMOMOMIBI0O  IU(GPOBBIX  PECypcoB, B XOJe

MPAaKTHYECKON PabOThI




O06o00menue,
KOHTPOJb
(5 )

IIpencraBiienue JaHHBIX.

OnucaTenpHas
CTaTHCTHKA.
BepositHocTh
CIy4aiHOTO COOBITHS

IloBTOpPsITH W3y4yeHHOE W  BbICTPaHBATh

CHUCTEMY 3HAHUU.

Pemate  3agaum Ha  OpeaCTaBICHHE U
OTHCaHUE JAHHBIX C IOMOIIBIO U3YUEHHBIX

XapaKTEePUCTHUK. Ob6cyxkaaTh NpHUMepbI
CIIy4aiHBIX  COOBITHH,  MaJlOBEpOSITHBIX U

MPaKTHYECKU JIOCTOBEPHBIX CIIy4ailHbIX
COOBITH, WX PONHM B HPHUPOJE WU KU3HU
YyeJoBeKa




8 kaacc (ne meHee 34 u)

HaszBanue
pazaena (TeMbl)
(4H4CJI0 YacoB)

OcHoBHOE
cojiepikaHue

Xapakrepucruka /esiTeJ1bHOCTH 00y4arolmuxcst

JJIeKTPOHHBIE
(uudposbie
o0pa3oBare/ibH
ble pecypchl)

IHoBTOpEHUE
Kypca7 kJjacca
(4w

IIpencraBienue JaHHBIX.
OnucartenbHas

cratuctuka. CrnydaiiHas
M3MEeHUHBOCTh. CpenHue
YUCIIOBOr0 Habopa.
CrnyuaiiHbie COOBITHS.
BeposiTHOCTH U 4aCTOTHI.
Kiaccnueckne  mMomenn
TEOPUH  BEPOSITHOCTEH:
MOHETa W  WrpajgbHas
KOCTh

IloBTOpPsiTH U3y4eHHOE U  BBICTPAUBATDH
CUCTEMY 3HAHUU.
Pemiare  3amaum  Ha  NpEJCTaBICHHE U

ONMCaHHE JaHHBIX C TOMOINBK H3yYEHHBIX
XapaKTEPUCTHUK. Pemarsn 3aga4M Ha
NIPEACTABICHUE TIPYNIUPOBAHHBIX JaHHBIX H
OIIMCAHUE CIy4alHOW U3MEHYUBOCTH.

Pemars 3aga4M Ha ONpPENEIICHUE YAaCTOTHI

CITy4JaifHBIX COOBITHI, o0cykaeHue
IIPUMEPOB CJIy4aiHbIX COOBITHH,
MaJIOBEPOSITHBIX H MPaKTUYCCKH

JIOCTOBEPHBIX  CIIydalHBIX  COOBITHH, UX

POU B IIPUPOJIE U KU3HU YEJIOBEKA

OnmucarenabHasi
CTATHCTHKA
PaccenBanmne
JAHHBIX

(4 )

Orknonenus. qucnepcust

YHCIIOBOT'O Habopa.
CraHziapTHOE
OTKJIOHEHUE YHUCJIOBOT'O
Habopa. JmarpamMMbl
pacceuBaHUs

OcBauBaThb IMOHATHUA: AUCTICPCHUSA u
CTaHAAapTHOC OTKJIOHCHHC, HCIIOJBb30BaTh
9THU XapaKTCPUCTHUKHN JJIs1 OIMUuCaHusA

paccenBaHusl JaHHBIX.

BeIaBHUraTh rumoTe3bl 00 OTCYTCTBUH WU

HaJIUYUU CBSI3U 1o JuarpaMmmamM
paccenBaHUs.
CrTpouTh  JMarpaMMbl  pacceMBaHUs 110

HUMCIOIIMMCs JaHHBIM, B
OOMOIIbKO KOMIIBIOTEPA

TOM qucljie C




MHo:xecTBa MHoOkecTBO, OcBanBaTh NOHATHSA: MHOXKECTBO, JIIEMEHT
(4 g) MOIMHOXecTBO. Onepanun MHO>XECTBA, TTOMHOKECTBO.
HaJ MHOXXE€CTBAMM: BbInoJHATHL onepanyuy HaJ MHOXKECTBAMH:
o0OBeMHEHNE, [TIEPECEUCHHUE, 00beANHEHNE, TepeceueHNe, JOMOTHEHHE.
JIOIIOJIHEHHE. Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
CsoiicTBa onepanuii Haj COYETaTeNIbHOE, PACTIPEACTUTENHHOE, BKITFOUCHHS.
MHOXECTBaMU: Hcnonb3oBaTh rpaduuecKoe NpeACTaBICHUE
MepeMECTUTENBHOE, MHOXKECTB P ONMCAHUH PEATBHBIX IPOLIECCOB U
COYETaTeNIbHOE, SIBTICHUH, NP PEIICHNH 3aa4 U3 APYTUX yIeOHBIX
pacipenenuTenabHoe, MIPEeIMETOB U KYypPCOB
BKJTFOUCHUSL.
['padmaeckoe npencrasieHne
MHO)KECTB
Bep‘mf“oc“’ DneMeHTapHbIe OcBauBathb TOHSITHUS: 3J€MEHTapHOe
CIy1anHoro COOBITHSL. Ciyuaiinble cobbITHE, cayuaiiHoe cobbITHE KaK
codbITHS COOBITHSL. COBOKYITHOCTh OJIarONpHATCTBYIOIIHX
(6 ) BraronpusTcTByIoIIME 9JIEMEHTApHBIX  COOBITHH, pPaBHOBO3MOJKHBIC
3JIEMEHTapHBIE COOBITHSI. 3JIEeMEHTapHBIE COOBITHSI.
BepositHocTn  cOOBITHIA. Pemarnb 3aga4uM Ha BBIYHCIICHUE
OnbIThI c BEPOSITHOCTEH  COOBITHH 1O  BEPOSTHOCTSIM
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIX COOBITHH CIIy4alfHOTO OIBITA.
AIeMEHTapHBIMHU Pemats 3ajga4n Ha BBIYHCIICHUE
coObrtusiMu. CirydaifHbIi BEPOSTHOCTEH coOBITHII B OmBITax c
BBIOOD. PaBHOBO3MOKHBIMHU 3JIeMEHTapHBIMH
[IpakTrueckas pabota COOBITHSIMH, B TOM YHCJIE€ C IIOMOIIBIO
«OnbITHI ¢ | KoMIbIOTEpA.
PaBHOBO3MOYKHBIMHU IIpoBoauTh " u3y4yarth ONBITHI c
AIeMEHTapHBIMHU PaBHOBO3MOKHBIMHU 3JeMEHTapHBIMHU
COOBITHSIMI coOBITHAMH  (C  HMCIOJB30BaHUEM MOHET,




WUTPaNbHBIX ~ KOCTEH, Ipyrux
X0JIe TPaKTUIECKON paboThI

MoJieliei) B

BBenenne B
TEOPHI0
rpagos

(4 1)

Hepeso. CaoiicTBa
JepeBa:  €IMHCTBEHHOCTH
MyTH, CyIIECTBOBAaHUE
BUCSUYEH BEPILUMUHBI,
CBA3b  MEXIY  YHCIOM
BEpLINH )48 YUCJIOM
pebep. [IpaBuiio
YMHOXEHHUS

OcBanBaTh NOHSITHSI. JEpEeBO Kak rpad 0Oe3

LMKJTa, BHUCAYas BepIIMHA (JIUCT), BETBb
JiepeBa, MyTh BJepeBe, AUAMETP JepeBa.

HN3yuaths cBoiicTBa 1epeBa: CyLIECTBOBaHHE
BHCSYEH BEpUIMHBI, EIUHCTBEHHOCTH My TH
MEXKAYy [JBYMs BEPIIMHAMH, CBS3b MEXIY

YHCJIOM BEPIIUH U YUCIOM peoep.
Pemiath 3a1aum Ha MOWCK M TIEPEUHCIICHUE TIyTEH
B JIepeBe, OTpeIelIeH e YHCiIa BEPIIUH WK pebep B
nepese, 00X0l OMHAPHOTO JepeBa, B TOM YHCIE C
NIPUMEHEHHUEM TPABUIIA YMHOKEHUS




Cayyaiinbie
coObITUS
8w

IIporuBonONIOXHOE
coObITHE. Junarpamma
Ditepa. O0beIUHCHUE U
repecedeHne COOBITHH.
HecoBmecTHBIE

COOBITHS. Dopmyna
CIIOXKEHUS

BeposTHocTel. IIpaBuno
YMHOXEHHUS
BEPOATHOCTEH.

YcioBHas BEpOSATHOCTD.
HezaBucumsie coObITHS.

IIpencraBienue
CIIly4allHOI'0 HKCIIEPUMEHTA

B BHJE
niepeBa

OcBauBaThb NOHATHSA: B3aMMHO
OPOTHUBOIIOJIOKHBIC CO6LITI/I§I, onepanuu Hajg

COOBITHSIMHM, OOBEIWHEHUE U  IepeceUCHHE
coOBITHH, amarpamMma Oiinepa (Ditmepa—
Benna), COBMECTHBIC u HECOBMECTHBIC
COOBITHUS.

HU3yuaTts TeopeMmsl o BEPOSTHOCTH
oObearHEeHHs  JBYX  coObiTHii  ((hopmyJisl
CJIO’KEHUSI BEPOSITHOCTEH).

Pemarp 3agaum, B TOM YHClIE€ TEKCTOBBIC
3a/a4d  HaA  OINpEJAENICHHE  BEPOSATHOCTEH
OOBeAMHEHU W MepeceueHus: CcoObITHH ¢

MIOMONIIBI0 YHCJIOBOW Mpsi- MOWH, AHArpaMm
Diinepa, (OPMYIBl CIOXKCHUS BEpPOSTHOCTEH.
OcBanBaTh NOHATHS: MPABUIO YMHOXKECHUS
BEPOSITHOCTEH, yCca0BHas BEPOSITHOCTD,
HE3aBHUCHUMBIE COOBITHS JEpPeBO  CIIy4aiHOTO
OTIBITA.

HN3yuartsb cBoiicTBa
HE3aBHUCHMBIX COOBITHI.
Pemate  3amauu Ha  ONpeneleHue u
HCITOJIb30BaHNE HE3aBHCUMBIX COOBITHM.
Pemarp 3aga4m Ha MOUCK BEPOSTHOCTEH, B TOM
YHCJIe YCIIOBHBIX, C UCTIOIb30BaHUEM JiepeBa CIIy-
YalHOTrO ONbITA

(ompenenenust)




O06001enne,
KOHTPOJIb
(4 )

IIpeacraBieHue 1aHHBIX.
OnucarenpHas

CTaTHUCTHKA. I'padsmr.

BepositHocTh

CIy4aifHOTO COOBITHA.

DneMeHTHI
KOMOMHATOPUKHU

IloBTOPsITH H3yYEHHOE U BBICTPAMBAThH
cHCTeMY 3HaHMUI.

Pemats  3agaym  Ha  TIpPEACTaBICHHE U
ONHCaHUE JaHHBIX C MOMOINBI M3YyYEHHBIX
XapaKTEePUCTHUK. Pemate  3agaum c
NpUMeHEeHHEM TpadoB.

Pemate 3a1a4u Ha HAXOXKJEHUE BEPOSATHOCTU
CIIy4alHOro  COOBITHSI 1O  BEPOATHOCTIM
OJIEMCHTAPHBIX CO6LITHI>1, B TOM 4YHUCJIC B

OIIBITAX C PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH.
Pemarn 3agavun Ha HaXO0XKIeHHE

BepOfITHOCTCﬁ 06’B€,ZlI/IHCHI/I$I " TIepeceUCHUs
CO6BITI/II>'I, B TOM YHUCJIC HC3aBHUCUMBIX, C

HCIIOIB30BaHUEM rpapuIecKux
MpeICTaBICHUI u  jJepema CIy4alHOTO
OTIBITA.

Pemarsn 3a/1aum Ha nepevynciIeHre

KOMOMHamuii (4ucia TepecTaHOBOK, dYHCIa
COYETAaHMil), Ha HAXOXJEHHE BEPOSITHOCTEH
COOBITHI C MPUMEHEHHEM KOMOMHATOPHKH, B
TOM 4YHUCJIE C HCIOIb30BAHUEM TPEYTrOIbHUKA
[Tackans




9 kuacc (He MmeHee 34 1)

HaszBanue
pazaena (TeMbl)
(4H4CJI0 YacoB)

OcHoBHOE
cojiepikaHue

Xapakrepucruka /esiTeJ1bHOCTH 00y4arolmuxcst

DJIeKTPOHHbIE
(uu¢poBbie
00pa3zoBaTeIbH
ble pecypchl)

IloBTOpEHUE
Kypca8 kiacca
(4w

IIpencraBiieHue 1aHHBIX.
OmnucarenbHas
CTAaTUCTHKA. Onepanuu
HaJ COOBITUSIMH.
He3aBucumocTthb

coOBITHI

[HoBTOPSATH M3yuYeHHOE U BbICTPaMBATh
cucTeMy 3HaHUU.

Pemiare 3aaum  Ha  OpeaCTaBlICHUE U
OIIMCAaHHUEC NAaHHBbIX.

Pematn 3a/1aum Ha HaX0XJCHUE
BEPOSTHOCTEI OOBEIMHEHUSI M IEePECeUCHUs
COOBITHI, B TOM YHCJI€ HE3aBUCUMBIX, C

HCIIOJIb30BAaHUEM rpaduuecknx
MIpeICTaBICHU I n  jJepesa CIIy4aitHOTO
OTIBITA.

Pematn 3aga4u Ha TIepeuncIICHHIE

KOMOWHAaNMi (4ucia TIePecTaHOBOK, YHCIIA
CoYeTaHWi), Ha HaXOXJICHHEC BEpPOSTHOCTEH
COOBITHII C NMPUMEHEHHUEM KOMOWHATOPHUKH, B
TOM YHCJIE C HCIOJIb30BAHUEM TPEYTroJIbHUKA
ITackansa




DJIeMEHThI KomOunaTopHaoe OcBauBarb MNOHATHUS. KOMOHHATOPHOE
KOMOMHATOpPHU | TIPAaBHIIO YMHOKEHHS. MPaBWJIO  yMHOJKECHWUS, YHOpsIIOYEeHHAS
KM IIepecTranoBkmn. napa, TpoWKa OOBEKTOB, IIEPECTAaHOBKA,
(4 q) ®dakTopuai. Codyeranus | Qakrtopuan  4uciia, COYETaHHUE,  YHUCIO
u YUCIIO codeTaHuil. coueTaHUul, TpeyroabHuk ITackamns.
TpeyronbHuk [Nackans. Pematn 3aga4un Ha nepevyuciIeHue
IIpakTnueckas padora YHOPSAOYEHHBIX Map, TPOEK, IepeUuuciIeHue
«Brprunucnenue IIEPECTAHOBOK 51 co4yeTaHui DJIEMEHTOB
BEpPOSTHOCTEH C | pa3IUYHBIX MHOXKECTB.
HCIIOJIb30BaHUEM Pemate 3agauMm Ha I[pUMEHEHHE  YHCTA
KOMOMHATOPHBIX codyeranmii B  anredpe (cokpamieHHOe
(yHKIMH ~ 3JEKTPOHHBIX YMHOXeHHne, OmHOM  HproTona). Pemiats,
TaOIUI» TIPUMEHSIS KOMOMHATOPHKY, 3a1aun Ha
BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C
MOMOIIBI0  3JEKTPOHHBIX TaOMUIl B  XOJe
MPaKTUYECKOMN pabOTHI
I'eomerpuyecka | Teomerpudeckas OcBauBathb NOHATHE T€OMETPUYECKOM
ABEPOSITHOCTDH BEPOSITHOCTb. BEPOSITHOCTH. Pemate 3aa4u Ha
(4 9) CrydailHbIHI BBIOOD HaXO0XJEHUE BEpOSAATHOCTEH B OIbITax,
TOYKH U3 (UIYpBl Ha | IPEACTaBUMBIX Kak  BBIOOp  TOYEK W3

IUIOCKOCTH, U3 OTPE3Ka,
W3 AyTH OKPYXHOCTH

MHOT'OYT'OJIbHHKA, KpyTra, OTPE3Ka UIN AyTHU
OKPY>XXHOCTH, YUCIIOBOT'O NPOMEIKYTKaA




HcnbiTaHus
Bepuysuu (6 1)

HcneiTanne. VYcnex #u
Heyjada. Cepus
HUCHOBITAaHUI 1O MNEepBOTO
ycnexa. WcneiTtanus
bepnynnu.

BepositHoCcTH  COOBITHI
B CEpUM  UCIBITAHUU
bepnynnu.

IIpakTuueckas padora
«HcnbiTanus beprynin»

OcBanBartsp MOHSITHSA: HCHBITAaHHE,
SJeMEHTapHOe COOBITHE B HCHBITAaHHH (yCIeX
U Heyaada), Cepusl HCIBITaHUH, HaCTyIUICHHUE

TIepBOTO ycrexa (meynmaun), cepus
ucnelTaHuii bepryuy.
Pematn 3agaun Ha HaxO0XJIeHHUE

BEPOSITHOCTEH COOBITUH B CEPUM HWCHBITAHUN

J0 MepBOro ycmexa, B TOM qucie c
NIPUMEHEHHEM (hopmytbl CYMMBI
reOMEeTPUYECKOU POrPECCUM.

Pemarn 3aga4u Ha HaxO0XJIeHUE
BEPOSATHOCTEH  DJIEMEHTAapHBIX  COOBITUH B
cepuu HUCTIBITAaHUI Bepnynnu, Ha
HaxO0XJICHHE  BEPOSATHOCTH  OMNPEACICHHOIO
ypuciaa ~ yCHEXOB B CEPUM  HCIBITAaHUU

bepnynnu. U3y4yate B Xo4e NPaKTHYECKOM
padoThl, B TOM YHCJIE C ITOMOIUILI0 IUPPOBBIX
pecypcoB, CBOMCTBA BEPOATHOCTH B CEPUU
ucnelTanuil bepuymu

Cayuaiinast
peauynHa (6 1)

CnyuaifHas BeTUYUHA U
pacrpezeneHue
BEPOATHOCTEH.
Maremaruueckoe
OXXHJTaHUE W JUCTICPCHUS
ciayvyaiiHOI BEJIMYUHBL.
IIpumepst
MaTeMaTH4eCKOro
OKHJIAaHUS Kak
TEOPETUIECKOTO

CpeaAHCro 3HA4YCHU

OcBouth NOHATHA. CcIydaiiHas
3HAYEHHE ciydyarlHOU
pacrpeeseHue BeposTHOCTEH.
HN3yyath U 00cCy:KaaTh TpPHUMEpPHl AUCKPETHBIX
W HETIPEPBIBHBIX CIyYaiHBIX BEIWYUH (POCT,

BEJIUYUHA,
BEJIMYHMHBI,

BEC YEJI0 BEKAa, YHUCIEHHOCTb HACEJICHUS,
Ipyrue HU3MEHYUBbIE BEJIMYMHBI,
paccMaTpuBaBIInecs B Kypce CTaTUCTUKH),

MO/JI€JIBHBIX Clly4alHbIX BEJINYMH,
CBSI3aHHBIX co CIy4alHBIMU OIIbITAMU

(bpocanne MOHETBI, UTPAJIBLHONH KOCTH, CO




BCIIMYHHBI.

ITonsiTHe o
(e)11511170'¢
Hsmepenue
BEPOSITHOCTEH
IIOMOUIBIO
IIpumenenue
OOJBIINX YHCET

3aKOHEC
YHUCCII.

C
qacCToT.
3aKOHa

CIydaiHBIM BBEIOOPOM H T. IL.).

OcBanBaTth  MOHATHSL: MaTeMaTH4eCKOe
0KUJIAHUE CIIy4aiiHOM BEJIMYHHBI Kak
TEOPETUYECKOE cpenHee 3Ha4YCHHE,
aucnepcus  ciaydyalHOU BEJIMYUHBI Kak
aHaJIOT JUCIIEPCUHN YUCIOBOTO Habopa.

Pemats 3a7a4u Ha BBIYHCIICHUE
MaTeMaTH4YEeCKOT0  OXHUIaHUA M JAUCHEPCUU
JUCKPETHOM  CllydalHOM  BEJIWYUHBI 110
33JJaHHOMY paclpe/ieIeHHI0o, B TOM  YHCIIe
3a7a4, CBSI3aHHBIX CO CTpPAaxOBaHHMEM U JOTe-

pesMu.

3HaKOMHUTLCS c MaTeMaTH4YECKUM
OJKHUJaHUEM U Jucnepcueit HEKOTOPBIX
pacnpeneneHuu, B TOM qyucie
pacrpeneneHus ciiydyailHON BEJIMYUHBI

«YUCJIO YCIIEXOB» B CEpHUH HUCTIBITAHU U

bepuymmu. M3ydath 4acTtoTy CcOOBITHS B
MOBTOPSIIOIIMXCS  CIyY4aWHBIX  OMNBITAX  Kak
Clly4yailHy10 BEJIUYUHY.

3HAKOMHTBCS C 3aKOHOM OOJBIIMX uHcea (B
dbopme Bepuyim): npu  OOJBIIOM  YHUCIE
ONBITOB 4YacToTa COOBITHS OJHM3Ka K €ero
BEPOSITHOCTH.

PemaTp 3amaun Ha HM3MEPEHHE BEPOATHOCTEH
¢ momompio  gactoT. OOCyX&mate  poib
3aKkoHa OOJNBIINX YWCeJ B OOOCHOBaHUH
YaCTOTHOIO MeToJa U3MEpEeHus
BEpPOSITHOCTEN.

OO6cyxnarh 3aKOH OONBIIMX  YHCET Kak




MpOSIBJIEHUE  CTAaTUCTUYECKON  yCTOWYHMBOCTHU
B U3MEHYHUBBIX  SBJICHHUSIX, pPOJb  3aKOHA
OonmpImIMX 4YHMCEN B TPUPOJE H B  OKU3HHU
4yejoBeKa

OoodmeHue,
KOHTPoJb (10 1)

IIpencraBnenue JAHHBIX.
OmnucarensHas CTaTHCTHKA.
BepositHOoCcTs  cimyyaliHOTO

COOBITHSI. DJIeMeHTBI
KOMOHMHATOPHUKH.
CrnyuyaiiHple BEITUYMHBI H
pacnpeeneHus

IloBTOPATE H3y4eHHOE WM BBICTPAUBATh CHUCTEMY
3HAHMH.

Pemiate 3agaum Ha IpPECTAaBICHHE U ONKCaHHE
JIaHHBIX.

Pemiate 3aga4ym Ha HaXOXKICHHE BEPOATHOCTEH
coOBITHH, B TOM 4YHCIE B  OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHSAMH,
BEPOSITHOCTEH  OOBEAMHEHUS M IIEPECeUCHUS
COOBITHH, BBIYUCIATE BEPOSTHOCTH B OIBITAX C
CEepUSIMU CIIy4allHbIX UCIBITAHUI
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