rocyJapcTBeHHOE Or0KeTHOE 001eo0pazoBarenbHOe yupexkaeHrne CaMapckoi 00J1acTi CpeaHsis
obmeoOpa3zoBarenpHas mkosa umenu I'epost Coserckoro Coroza
Bacunusa CrenanoBuya Yekmacosa c. bonbiioe MukymkuHo
MyHUIIUNaIbHOTO paiiona Mcakmuuckuit Camapckoi o0nacTu

IIpoBepeno YTBepKICHO
3am. nupekropa no YBP npukazoM Ne 199 - on
/@unmunmona E. T./ oT «29» aBrycra 2022 r.
(monmuce) (®H10)
«26» aBrycra 2022 r. Jupexrop /MrnateeBa M. B./
(moamuce) (®H1O)

C
MwukyLuK
PABOYAS ITPOI'PAMMA E=b mikud
[Ipeamer (Kypc) MATEMATHUKA
Kiacc 5-9

OO0111ee KOTMYECTBO YacoB 1o yueOHoMy tuiany 170  Brom 5 B Hejelnro.

CocraBnena B cootBeTcTBUM ¢ [IprMepHoil paboueld mporpammoit
10 MATEMATHUKE

(HamMeHOBaHUE MpeaMETA)
Onobpena pemreHueM ¢eaepaibHOTO yIeOHO-METOIUUECKOTO 00bETMHEHUS 110 00IIIeMYy
obpazoBaHnuto, mpotokoya 3/21 ot 27.09.2021 r.

Y4eOHUKH:

Astop A.I'. Mep3nsk, B.b. Ilomonckui,

M.C.Sxkup HaumenoBanue: MaremaTtuka. 5

KJIacc.

N3parenscTBO, roa: M.: U3narensckuit uentp « BEHTAHA-I'PA®y, 2019

Paccmorpena Ha 3acenannn MO y4MTENIEW €CTECTBEHHO-MAaTEMaTUYECKOIO LIMKJIA
(Ha3BaHNE METOINYECKOTO OOBEANHEHNS)
[TpoTokon Nelot «29» aBrycra 2022 r.

PyxoBoaurens MO /Ky3nenosa H. A../
(moarmce) ((25(0)]




IHosicHUTEIBbHAA 3AIIMCKA

Pabouas nporpamMmma 1o MaTCMaTrKe COCTaBJICHA HA OCHOBC HOPMATHBHBIX JOKYMCHTOB!

1. ®enepanbheblii 3ak0H OT 29 nekadps 2012 r. Ne 273-D3 «O6 o6pa3oBaHuu B

Poccuiickoit denepanmy.

https://base.garant.ru/77706811/

2. [Ipuka3 Munucrepctsa npocpernienns Poccuiickoit @enepanun ot 31.05.2021 No 287 «O06 yTBEepKACHUN
(benepanbHOro TOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHaPTa OCHOBHOTO 00IIIEero 00pa3oBaHUs»
https://www.garant.ru/products/ipo/prime/doc/401333920/

3. IIpuka3z Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxaennu [lopsaka opranusanuu u
OCYILIECTBIICHUS 00pa30BaTEIbHON JESATEILHOCTH [0 OCHOBHBIM 00I11€00pa30BaTeIbHBIM IIPOrpaMMam —
00pa3oBaTeNbHBIM MIPOTPAMMAaM HAYaJILHOTO O0IIEr0, OCHOBHOTO OOIIEr0 U CPEIHETO OOIIETO
o0pa3oBaHHs»

https://docs.cntd.ru/document/603340708

4. [TpumepHasi OCHOBHasi 00pa3oBaTeNibHAs MPOrpaMMa OCHOBHOTO 00IIEro 00pa3oBaHusl, Ipomokon . Ne 1/22
oT

18 mapta 2022 1

https://fgosreestr.ru/uploads/files/34adb39f2c2165d687c2a5e0bfc3bd00.pdf

5.  Pacmopsbkenune  IlpaButenmbctBa  P®  or 29 wmas 2015 1. N  996p «OO6

BocniuTanus B P® Ha nepuon 10 2025 r.».
http://publication.pravo.gov.ru/Document/View/0001201506020017

6. OcHoBHas oOpaszoBareibHas MporpaMma OCHOBHOTO obOmiero ob6pazoanus ['BOY COII um. B.C.
YexmacoBa c. bonpmioe MukymikuHo, yrBepxaeHHas mnpukazom Nel91 — ox or 29 asrycra 2022 r

THPEKTOpa
IIKOJIBI

7. CIl 2.4.3648-20 «CaHUTapHO-3TUIEMUOJIOTMUECKHE TpeOoBaHuUs K OpraHu3alusIM
BOCIIUTaHUA U O6y‘~IeHI/I$[, OTAbIXa WU O3JO0POBJICHUA )ICTGfI U MOJIOACKN», YTBCPIKACHHBIX ITOCTAHOBJIICHUCM
TJIAaBHOTO CaHUTApPHOTO Bpaya oT 28.09.2020 No 28

https://docs.cntd.ru/document/566085656

8. CanlluH 1.2.3685-21 «'urueHnyeckre HOpMaTUBHI U TPEOOBaHUS K 00eCIIedeHHI0 0€30MacCHOCTH U (MIIN)
0€3BpeTHOCTH ISl YelloBeKa (DaKTOPOB Cpelabl OOWTAHMS», YTBEPKIACHHBIX IMOCTAHOBIEHHWEM TJIaBHOTO
CaHHUTAPHOTO Bpaya OT 28.01.2021 Ne 2

https://docs.cntd.ru/document/573500115

1.001mas XxapakTeprucTHKA y4e0HOT0 MpeAMeTa <MaTeMaTHKA»

Pabouas mporpamma mo mareMaTHke A oOywaromuxcs 5—9 kiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHHs C
y4ETOM U COBPEMEHHBIX MMPOBBIX TpeOOBaHMH, MPEIbSBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHMIO, U
TpaIULMi pOCCUHCKOr0 00pa30BaHUs, KOTOpble 00ECIeYMBAIOT OBJA/IEHUE KIHOUYEBBIMM KOMIIETECHIIMSAMU,
COCTABIISIIOLUIMMU OCHOBY Ul HENpPEpPHIBHOTO OOpa30BaHUS W CaMOpAa3BUTHS, a TaKXkKe IeIOCTHOCTh
OOIIEKYJIbTYPHOTO, JTUYHOCTHOTO M T03HABaTEIbHOIO pa3BuTHs oOyuarommxcs. B pabouelt mporpamme
YYTeHbl HJIeM M TonoxeHus KoHuenuuu pa3BUTHs MaremMaTuyeckoro oOpasoBanusi B Poccuiickoii
denepanuu.

B smoxy mudporoit Tpanchopmaiiuu Becex chep 4emoBeYECKON AeITENFHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOil MaTeMaTH4eCKOW MOATOTOBKU. YK€ B LIKOJIE
MaTeMaTHKa CITYKUT OMIOPHBIM MTPEIMETOM JUISl U3YUEHHUS] CMEXHBIX JUCLUUIUINH, a TIOCIIe MIKOJIBI pealbHOM
HE00XOAMMOCTBIO CTAHOBHUTCS HENPEPHIBHOE 00pa30BaHUE, UTO
TpeOyeT MOJHOIEHHOM 0a30BOM 00IIe00pa30BaTEILHON MOATOTOBKH, B TOM YHCJIE U MaTeMaTHYECKOH. DTO
O0yCJIOBJIEHO TE€M, YTO B HAIlM JHU pacTeéT 4YUCI0 Npodeccuid, CBA3aHHBIX C HEMOCPEACTBEHHBIM
NPUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMHKH, U B OU3HECE, U B TEXHOJOTHYECKUX 00JIaCTAX, U TaKE B
rYMaHUTapHbIX cdepax. Takum o0pa3oMm, Kpyr IIKOJIBHUKOB, JJsl KOTOPBIX MaTeMaTHKa MOXXET CTaTh
3HAYUMBIM MIPEIMETOM, PACIIUPSIETCS.

[IpakTuyeckasi MOJIE3HOCTh MaTEMaTHKH OOYCJIOBJIEHa TeM, 4YTO €€ TMPEeIMETOM SIBIISIFOTCS
(byHIaMeHTaJIbHbIE CTPYKTYPhl HAIIETO MHpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOLICHUS


https://fgosreestr.ru/uploads/files/34adb39f2c2165d687c2a5e0bfc3bd00.pdf

OT MPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTHsA HAy4YHBIX W IPUKIAAHBIX HACH. be3 KOHKPETHBIX MaTEMATHYECKUX 3HAHMHW 3aTPYAHEHO
[IOHMMAaHWE T[IPUHIMIIOB YCTPOICTBA M MCIOJb30BAaHUS COBPEMEHHOM TEXHUKH, BOCHPUATHE U
MHTEpOpeTanys  pa3HoOOpa3HOM  COLMAIBHOW,  HAKOHOMHMYECKOW,  MOJUTHYECKOW  MH(OpMaLuH,
Mas103(ppeKTUBHA NOBCEAHEBHAs INPAKTUYECKas MAeATeNbHOCTh. KaXIoMy ueloBeKy B CBOEH KHU3HU
IPUXOJUTCS BBINOJIHATh PACYETHI U COCTABIATH AITOPUTMBI, HAXOIUTh U NPUMEHATh (OPMYIIbl, BIAJECTh
NPAKTUYECKUMU TNpUEMaMH TE€OMETPUYECKUX HM3MEpEeHHH M MOCTPOEHHH, 4YHTaTh HH(POPMAIHIO,
MPEJCTABICHHYIO B BHJIE TAOJHUII, TUAarpaMM U TPa(HKOB, )KUTh B YCIOBHUSIX HEONPEAEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIA XapaKTep CIYIalHBIX COOBITHI.

OnHOBpPEMEHHO C pacuIMpeHreM chep IpUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 0011iecTBe BCE Ooiiee
BaXHBIM CTAHOBUTCS MAaTEMaTUUYECKUN CTUJIb MBIIIICHUS, IPOSIBIISIFOILMNCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpouecce n3ydeHnus MaTeMaTUKHU B apceHall IPUEMOB U METO0B MBIIIJICHHS Y€I0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKIMS U A€AYKLUsA, 00001EeHNe U KOHKpeTH3alks, aHallu3 U
CHHTE3, KJIaccu(UKaLMs U cucTeMaTu3anus, abctparupoBanue U aHajaorus. O0beKThl MaTEMaTHUECKUX
YMO3AKJIFOUEHUH, IIPaBUJIa X KOHCTPYUPOBaHUS
PacKpBIBAIOT MEXAaHMU3M JIOTHUECKUX IMOCTPOSHHH, CHOCOOCTBYIOT BHIPAOOTKE yMEHHs (OPMYIHPOBATH,
00OCHOBBIBaTh M JI0KA3bIBaTh CY)KJICHMsI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MblIUIeHHE. Benymas poib
INPUHAJICKUT MaTeMAaTUKE U B (OPMHUPOBAHUH AITOPUTMHUYECKONH KOMITOHEHTh! MBIIIJIEHUS U BOCIIUTAaHUU
YMEHHH JEICTBOBATH 110 3aJaHHBIM AJITOPUTMAM, COBEPLIEHCTBOBATH U3BECTHHIE U KOHCTPYHUPOBATh HOBBIE.
B mpouecce penienus 3a1a4 — OCHOBOM yueOHOW JESITEIbHOCTH HAa ypOKax MaTeMaTUKU — Pa3BUBAIOTCS
TaK)X€ TBOpYECKas U MPUKJIIAJAHASI CTOPOHBI MBILLITIEHHUS.

OOyuenne MaTemMaTuke JaET BO3MOXKHOCTH Pa3BHBATh y OOYYAIOMIMXCS TOYHYIO, PAIlHOHAIBHYIO U
MHPOPMATUBHYIO pe4yb, YMEHHME OTOMpaTh HauOojee NOJAXOAALIME S3BIKOBbIE, CHUMBOJUYECKUE,
rpaduUecKue CpecTBa ISl BRIPAKECHUS CYXKICHUI U HATJSITHOTO UX MPECTABICHHUS.

Heo0XoauMbIM KOMIOHEHTOM OOIIEH KyJbTYyphl B COBPEMEHHOM TOJIKOBAaHHH SIBIISIETCS OOIIee
3HAKOMCTBO C METOAAMM IIO3HAHWS [JEHCTBUTEIBHOCTH, IPEACTABIEHUE O MpEeAMETe M METoJax
MaTEeMaTHKH, UX OTJIMYUN OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX



NPUMEHEHHS MaTEMaTUKH JJIsl PELICHUs HayYHBIX U MPUKIAJHBIX 3a7a4d. Takum o0pa3om, MaTeMaTHYECKOe
o0pa3oBaHNe BHOCUT CBOH BKJIaj B ()OPMUPOBAHUE OOLIEH KyIbTyphl UEIOBEKA.

N3ydyeHne mMaTeMaTUKU TaKKe CIIOCOOCTBYET ACTETMUECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAaHHUIO
KpacoThl U H3AILIECTBA MaTEeMaTHYECKUX PACCYXIEHUH, BOCHPUATHIO I'€OMETPUUYECKHX (DOPM, YCBOEHHUIO
U CUMMETPHH.

2.1lesiv 1 0COOEHHOCTH M3YyYeHUS YUeOHOTO
npeamera «MaremaTuka» S - 9 Kiaccesl

[TpropuTeTHBIMHU IENIIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

(dbopMUpOBaHUE IIEHTPATHHBIX MATEMATUICCKUX MTOHITHIA (YHCII0, BETHMYMHA,
reoMeTpuueckas (urypa, mepeMeHHast, BEpOSITHOCTh, PYHKIIHS ), 00ECTICUNBAIOIINX
MIPEEMCTBCHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHuUs 00YYArOIIUXCS;

IIOABCACHHUEC O6y‘IaIOIlII/IXC$I Ha JOCTYIIHOM JI HUX YPOBHE K OCO3HAHUIO B3aUMOCBA3HM MATCMAaTHUKU U
OKpYXaromero Mupa, IOHMMaHuEe MaTEMATUKHN KaK 4aCTH O6HICI/I KYJBbTYPbI 4YEJIOBCUYCCTBA,

pa3BUTHE  MHTEJUIEKTYaJbHBIX M  TBOPYECKUMX  CIOCOOHOCTEM  oOywarommxcs,
MIO3HABATEJIbHOW aKTHBHOCTH, HCCICAOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBIIUICHHS,
MHTEpeca K U3y4eHUIO0 MaTeMaTHKH;

dopmupoBaHue PYHKIMOHATBHON MaTeMAaTHYE€CKON IPaMOTHOCTU: YMEHUsI paclio3HaBaTh
IIPOSIBJIEHUSI MATEMATUUYECKUX MOHATUI, 0ObEKTOB U 3aKOHOMEPHOCTEN B PEAJIbHBIX )KMU3HEHHbBIX
CUTYalUsAX U IIPU U3YUEHUU IPYTUX yUEOHBIX NIPEAMETOB, IPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (OPMYIUPOBATh UX Ha S3bIKE MATEMAaTUKU M CO37aBaTh MAaTEMaTHYECKHUE
MOJEJIH, IPUMEHATh OCBOCHHBIM MaTEMaTUYECKUM aIlrapar JJIs1 pEeLIeHUs IIPAKTUKO-

OPHUCHTHPOBAHHBIX 3a/la4, UHTCPHPCTUPOBATE U OUCHUBATD IMMOJIYUYCHHBIC PE3YJIbTATHI.
OcHOBHbIE JIMHUU COJIEpKaHuUs Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna u BeIYUCIEHUsN», «Anredpay
(«AnreOpanyeckue BbIpaXEHHUs», «YpaBHEHUS U  HepaBeHCTBa»), «DyHkuum», «l'eomerpus»
(«'eomeTpuueckue GUTYpHI U UX CBOMCTBAY, «3MepeHue
TE€OMETPUUYECKUX BEIUYUHY), «BeposaTHOCTh M cTaTUCTHKay». JlaHHBIE TUHUU Pa3BUBAIOTCS MapasuielbHO,
KaXXJasi B COOTBETCTBHHM C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCHMO OJIHA OT JIPYroi, a B TECHOM
KOHTAaKTC U B3aHMOI[CfICTBHH. KpOMe 3TOIr0, HUX O6’I)C)1PIH$[€T JIOruYcCCKasa CocCTaBJidromas, TpaauluoOHHO
MpHCYyIIas MaTeMaTUKe W TPOHU3BIBAIONIAS BCE MaTeMaTHUECKHe KYpPChl U COJIEp:KaTeNbHbIC JIMHUU.
ChopmynupoBanHoe B DenepalbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO OOIIEro
oOpazoBaHMsl TpeOOBaHHE «yMETh ONEPUPOBATh TOHATHIMH: OIpEICNeHHe, aKCHOMa, Teopema,
A0Ka3aTCJIbCTBO, YMCHHUC PACIIO3HABATb MCTUHHBIC W JIOKHBIC BBICKA3bIBAHUSA, NPUBOAWUTHL HNPHUMEPLI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI W OTPHUIAHHS BBICKA3bIBAHMID» OTHOCHTCA KO BCEM Kypcam, a
(dbopMUpOBaHHE JIOTUYECKUX YMEHMH pacrpenesseTcsl Mo BCeM rojaaM oOydeHHUs Ha ypOBHE OCHOBHOTO
oO1mero oopa3oBaHusl.

Copmepxanrie 00pa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ylbTaTaM OCBOCHHUs padoueit
MPOTPaMMBI, PACHpPEeIEHHBIM MO0 ToJaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TPUHIMIHAIBHBEIM BOIpPOcaM O0ydYarommecs oOpamaiuch HEOJHOKPATHO, YTOOBI OBIIAJICHUE
MaTEeMaTHYECKUMH TOHSATHUSAMHU M HaBBIKAMH OCYIIECTBISLIOCH TMOCIEIOBATENIbHO M TOCTYMATeIbHO, C
COONIOZICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAIKMCh B OOIIYID CHCTEMY
MaTEeMaTHYeCKUX TMPEACTAaBICHUN O0OydJaloImuxcs, pacmupsiss W yriuyonss e€, o0pa3ys NpoYHbIE
MHOKECTBEHHBIE CBS3H.

3.Mecto yueOHoro npeamera «MaremaTnka» B yueOHOM IIaHe

B cootBerctBuu ¢ DenepanbHbIM rOCYy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOT'O OOILErO
o0pa3zoBaHMs MaTeMaTHKa SIBISIETCS 00s3aTEILHBIM IIPEIMETOM Ha IaHHOM YpoBHE oOpa3oBanus. B 5—9
KJ1accax yueOHsIi nmpeamet «MaremaTuka» TpaJulMOHHO U3Y9aeTCs B paMKax CIeIYIOIUX y4eOHBIX KYpCOB: B
5—©6 kiaccax — Kypca «Marematuka», B 7—9 kiiaccax — KypcoB «Anredpay, «'eomeTpusi» u



((BepOHTHOCTB " CTaTUCTHUKA.

Hacrosmieit mporpammoii perycMaTpuBaeTcs BhIICICHHE YIeOHOM TUIaHE Ha U3YUYEeHHUE MAaTEeMAaTUKH B 5—
6 Kmaccax 5 yu4eOHBIX 4acOB B HEJICIIO B TEUCHHUE KaXKI0T0 Tojia 00ydeHus1, B 7—9 kiaccax 6 yueOHBIX
9acoB B HEJCIIO B TEYCHHUE KAXKIOTO0 roja o0y4ueHus, Bcero 952 yueOHbBIX yaca.

IlnanupyemMble pe3yjbTATHI OCBOEHHSI Y4eOHOT0 npeamera « MaTteMaTuKa
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

OcBoeHue ydeOHOro mnpeamera «MaTemaTHKa» JOJDKHO OOECIeunBaTh JOCTHXKCHHE Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHMs CJICAYIOIIMX JIMYHOCTHBIX, METANPEIMETHBIX M  IMPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

Jluunocmmuule pezyibmamaol

JImdHOCTHBIE  pe3yNbTaThl  OCBOGHHUS  MpOrpaMMbl  y4eOHOro  mpeamera  «MaremaTukay
XapaKTePU3yIOTCS:

e JlaTpHoTHYeCcKOe BOCIIMTAHME:

MPOSIBJIEHUEM HHTEpeca K NPOLUIOMY M HACTOALIEMY POCCHMCKONM MaTeMaTWKH, LEHHOCTHBIM
OTHOIIEHUEM K JIOCTHKECHHUSIM POCCHUMCKMX MaTEMATHKOB M POCCHUHUCKOM MAaTeMaTUYECKOW WIKOJbI, K
MCIOJIb30BaHUIO STUX JOCTUKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax.

e [I'pakaaHCKOe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHMNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpakIaHNHA U peaTu3allii €ro Mpas, MPEACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, ABICHUI, IPOLIETYP IPasKIaHCKOTO
oO1mrecTBa (BEIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTBIO K
OOCYXJICHHIO ITHYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM TMPUMEHEHUEM JOCTH)KCHUN HayKH,
OCO3HaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX NMPUHIUIIOB B JEATEIBHOCTH YUEHOTO.

e TpvaoBoe BocnUTaHHE:

YCTAaHOBKOM HA AaKTMBHOE ydYyacTHE€ B PEIICHHH TMPAKTUUYECKUX 3a/lad  MaTeMaTHYeCKOM
HAMpPaBIEHHOCTH, OCO3HAHHEM BYKHOCTH MaTEMaTHUYECKOTO 00pa3oBaHUs Ha MPOTSHKEHUU BCEU JKU3HH IS
yCHenrHou npodecCuOHATBHOM IEATETFHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI; 0CO3HAHHBIM BRIOOPOM
U TIOCTPOCHHUEM WHAMBHUAYAIBHON TPAeKTOpUU 00pa30BaHMs M )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
HMHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEM.

e JCTeTHYeCKOe BOCIMTAHME:

CIIOCOOHOCTBIO K OMOIIMOHATBHOMY U ACTETUHYECKOMY BOCTIPUATHIO MATEMATHYECKUX OOBEKTOB,

3a7a4, pEIICHH, pacCyKJICHUI; YMEHUIO BUJIETh MATEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
e JleHHOCTH HAYYHOIO MO3HAHMS:

OpHUEHTAIlMe B JESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOIIEeCTBa, MOHUMAHUEM MaTeMAaTHYeCKOW HAayKH Kak
cdepbl UeT0BEeUeCKOl N1eATeTbHOCTH, 3TANOB €€ Pa3BUTHUS
W 3HAYMMOCTH Il PA3BUTHS ITUBUJIU3AIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MaTeMaTH4YeCKON
KYJIbTYpOH Kak CpeICTBOM MO3HAHUS MHpPA; OBJAJEHUEM MNPOCTEHIIMMHU HaBBIKAMU HMCCIIEI0BATEIbCKON
JeSITSILHOCTH.

e @du3nyecKoe BOCNHUTAHHE, (OpPMHPOBAHHME KVJbLTYPbl 310POBbS M 3MOIMOHAJbLHOIO
0JIAromoJayyumsi:

TOTOBHOCTHIO TIPUMEHSATH MAaTeMAaTHYEeCKHE 3HAHUS B HWHTEpPECax CBOETO 3/I0POBbsS, BEICHUS
3I0pOBOTO 00pa3a >KU3HU (370POBOE MUTAaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U OTIbIXA, PEryJspHas
¢du3nueckas aKkTUBHOCTH); CHOPMHUPOBAHHOCTHIO HaBBIKA pedlekcuu, NMpPU3HAHHWEM CBOErO IpaBa Ha
OIIMOKY U TaKOTO K€ TpaBa JPYyroro 4eloBeKa.

e JKOJOTHYECKOE BOCIHUTAHHUE:




OpHEHTaIel Ha MPUMEHEHHE MAaTeMaTHUECKUX 3HAHUM 7S peleHus 3a/1a4 B 00JaCTH COXPaHHOCTH
OKpY’Karollel cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB U OLIEHKH MX BO3MOXKHBIX [TOCIIEICTBUM JUIsl OKpYXKarolei
Cpezbl; OCO3HAHUEM III00ATIBHOTO XapaKTepa SKOJIOTHIYECKUX MPOOJIeM U MyTel UX perIeHusl.

JINYHOCTHBIC Pe3y/IbTAThl, 00eCHeYMBAOIME ANANTANMI0O 00y4Yalomerocs K H3MEHAMHMMCH
YCIOBHAM COUMAJBLHON M NPUPOJAHON CPEAbI:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHMSX HEONPEACIEHHOCTH, IIOBBIIICHHIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM 4YMCIIE YMEHHME YUUTHCA y NPYTHUX JIIOJCH,
IpUOOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIC 3HAHUS, HABBIKU M KOMIIETEHIIUH U3 OIbITA JAPYTHUX;

HE00X0IMMOCTHIO B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4YHCIe (pOpMyTupoBaTh UICH, TOHATHS,
runore3sl 00 OOBEKTaX W SBJIEHUSAX, B TOM YHCIE paHEee HE HW3BECTHBIX, OCO3HABaTh JEe()UIUTEI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIHPUHUMATh CTPECCOBYIO CUTYAIlMIO0 KakK BBI3OB,
TpeOyIOLMl KOHTpMEp, KOPPEKTHUPOBaTh NPUHUMAEMBIE pEIIeHUs U JAEUCTBUs, (OPMYIMPOBATH MU
OLIEHHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

Memanpeomemmnoie pezyibmanol

MertanpeaMeTHbIe  pe3yJIbTaThl OCBOCHHUSI IMPOrpaMMbl  y4eOHOro mpeaMera «MartemaTuka»
XapaKTepU3YIOTCS OBJAJICHUEM VHUBEPCANbHbIMU HNO3HABAMENbHBIMU OeUCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUSHBIMU QUCTEUSIMU U YHUBEPCALbHBIMU PeYIAMUSHIMU OCUCTNEUIMU.

1) Vuusepcanonvie nosnasamenvuvle Ociicmsusi  obecneuusarom —Gopmuposanue  OA306bixX
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCs (0C80eHUe MEeMO008 NOZHAHUL OKPYICAIOWe20 MUpa, npumMeHeHue
JIO2UYECKUX, UCCIe008AMENbCKUX Onepayull, ymeHul pabomams ¢ ungopmayuel).
ba3zoBble JlornyecKue 1eMcTBUsA:

v
BbIABJIATE M XapaKTCPU30BATh CYIICCTBCHHBLIC IMPU3HAKHM MAaTEMAaTUYCCKUX O6L€KTOB, HOH?ITI/IfI,
OTHOIIIEHUH MCKAY TMOHATUAMU, (I)OpMy.TII/IpOBaTB OIIPEACIICHUA HOHHTI/II\/’I; YCTaHaBJIMBATb
CYH_IGCTBCHHHﬁ ITPU3HAK KHaCCH(bHKaHHH, OCHOBaHUA IJIA O606H.I€HI/I$I U CpaBHCHUSA, KPpUTCPpUU
IMPpOBOAUMOI'0 aHAJIN34A,

BOCIIPUHUMATB, q)opMyanOBaTb W TIpeo0pa3oBBIBATh CYXKIIEHHS: YTBEPIUTEIbHbBIC U OTPUIIATENILHBIE,
€IJMHUYHBIE, YACTHBIE U OOIIKE; YCIIOBHBIE;

BBIABJIATE MAaTCMATUUYCCKHUEC 3aKOHOMCEPHOCTHU, B3aWMMOCBA3U W HNPOTUBOPCHUSA B (1)aKTaX, JaHHBIX,
Ha6J'II-OI[CHI/I$IX U YTBCPKACHUAX, NpeAjiaratb KPUTCpUU OJIsI BbISABJIICHUSA 3aKOHOMepHOCTeﬁ u
MIPOTUBOPCUUNU;

ACJIaTh BBIBOABI C UCIIOJIb30BAHHUEM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX YMO33KHIOQ6HHﬁ,
YMO3AKJIIFOYCHUH T10 aHAJIOTHH;

paz0upaTh T0Ka3aTEIhCTBA MATEMATHYECKUX YTBEPKICHHUH (ITPSAMBIE W OT MMPOTHBHOTO), TPOBOIUTH

CaMOCTOSITEJIBHO  HECIOXKHBIE  JIOKA3aTelbCTBA  MaTeMaTUYECKUX (gaKTOB, BBICTpanBaTh

apryMeHTaIlMl0, TPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
v paccyxaeHus;

BBIOUPATH Ccrioco0 pereHus yueOHo! 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHsI, BBIOUPATh

HanboJIee MOIXOIAIMINN C YIETOM CaMOCTOSITENTFHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBble nccie1oBaTeILCKHe 1eliCTBHA:

UCIIO0JIb30BaTh BOIIPOCHI KAaK MCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYyITUpOBaThH BOMPOCHI,
UKCHUPYIOIIME TPOTUBOpEUHE, TPOOJIeMy, CAMOCTOATEIHLHO YCTaHABIUBATh NICKOMOE U JIaHHOE,
OpPMHUPOBATh THIIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3UIUIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABJICHHOMY TUIAHY HECIIOKHBIH IKCIIEPUMEHT, HEOOJIbIIIOe
UCCJICIOBAaHHE 110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00bhEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKITY COOOM;



v
CaMOCTOSITEIIEHO (POPMYJIUPOBATH 000OIIECHHUS ¥ BBIBOJIBI IO Pe3yJIbTaTaM IMPOBEAEHHOTO
Ha6JéIOI[eHI/ISI, HCCIICAOBaHUsA, OICHUBATh Z[OCTOBepHOCTb HOJIy‘-IeHHLIX pe3y.]]bTaTOB, BBIBOJIOB U
000011IEeHHN;

HpOFHOBI/IpOBaTB BO3MOXHOC pa3BI/ITI/IC HpOHCCC&, a TAKXKXEC BbIABUI'aTh npeanono;xemxm 0 €ro paSBI/ITI/II/I B
HOBBIX yCJ'IOBI/IHX.
Paoora ¢ nudopmanmeii:
v
BBIABJIAATE HCAOCTATOYHOCTHh U I/136I>ITO‘IHOCTI) I/IH(bOpMaL[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX I pCHICHI/ISI 3aJa4du,
v

BBIOUPATH, AHATTM3HUPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3THYHBIX BUIOB U
(dhopM npeIcTaBICHYS,

BEIOHpaTh (hopMy MpeacTaBiIeHns HHGOPMAINH U WILTIOCTPUPOBATH pElllaeMble 33/Ja4i CXeMaMH,
JuarpaMMaMu, HHON TpauKoi ¥ MX KOMOWHAITUSMU;

OLICHMBATh HAJEKHOCTh HHPOPMALIUH IO KPUTEPUAM, TIPEIUIOKEHHBIM YUUTEIIEM WIN ¢(HOPMYTHPOBAHHBIM
CaMOCTOSITENBHO.
2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OelcmEUsl 00eCne usaron chopmMuposaHHOCMb COYUATLbHBIX
HABBLIKO8 00Y4aAIOUWUXCHL.

Oﬁ%eﬂne:

BOCIIPHUHUMATb H (1)OpMy.]'II/IpOBaTI> CYKIACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LCIIAMHU O6I_I_ICHI/IH;
SICHO, TOYHO, I'PpaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX M IMUMCbMCHHBIX TCKCTAX, JaBaTb
IMMOsACHCHUA 110 X004y PCIICHUA 3aaa4i, KOMMCHTHPOBATL ITOJYUCHHBIU PC3YyJIbTAT,

v
B X0JIc 0OCYXJICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAEeMOM TEMbI, IPOOJIEMBI, perracMon
3aJa4dl, BBICKA3bIBaThb HJACH, HAILICJIICHHBIC Ha IIOUCK peHIeHI/If{; COIIOCTABJIATH CBOH CY)KIIGHI/UI C
CY)KIIGHI/UIMI/I I[pyTI/IX y‘-IaCTHI/IKOB Juaiora, O6Hapy)KI/IBaTB pa3J1Hqu U CXO0ACTBO HO3HHHﬁ; B
KOPPEKTHOH (opMe GOopMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

v
NPENCTaBIsATh  pPe3yAbTaThl  PEIICHUS  3aJauyd, OKCIEpUMEHTa, HCCIEIOBAaHUS, _TIPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (OopMaT BHICTYIUICHHS C YYETOM 3a/au MPE3CHTAIMd U OCOOCHHOCTEH
ayTUTOPUH.

CoTpyIHNYECTBO:
v

MOHMMATh U UCTOIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHANBUAYAIBHON pabOThI IPU pPELICHUH
y4eOHBIX MaTeMaTHUECKUX 3a]a4; IPUHUMATD 11€JIb COBMECTHOH J1eATeIbHOCTH, IUIAHUPOBATh
OpraHu3alI0 COBMECTHOM padoThI, pacipeaesaTh BUAbI padoT, J0roBapuBaThCs, 00CYkAaTh
npoliecc 1 pe3yabTaT paboThl; 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX popMax paboTsl (00CykaeHHS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI 1
JIp.); BBITIOJTHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMHU YICHAMHU
KOMaH/Ibl; OIICHMBATh Kau€CTBO CBOET0O BKJIa/Ia B OOIIUI MPOIYKT MO KPUTEPHUSM,
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

3) Vuuseepcanvhvie pecyniamuensie oeticmaus 06ecneuusaom Gopmupo8anue CMbLCI08bIX YCMAHOBOK
U JHCUBHEHHBIX HABLIKOE TUYHOCTU.
CaMoopraunusanys:

CaMOCTOATENLHO COCTABIATH IIaH, AITOPUTM PEIICHHS 3a1aut (UM €r0 4acTh), BEIOUpATh Cocod
pELIEHHNs C yIETOM UMEOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThL U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yUETOM HOBOM MHOpMAIIUH.

CaMOKOHTPOJIb:
v

BJIAJIETh CIIOCO0aMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U Pe3ysibTaTa PEelIeH!s] MaTeMaTHIeCKOH
3a/1a4w;

nNpeaABUACTD TPYAHOCTHU, KOTOPHIC MOT'YT BO3BHUKHYTD IIPU PCHICHUU 3aJa9, BHOCUTH KOPPCKTUBELI B
JACATCIIBHOCTh HAa OCHOBE HOBBIX O6CTO$[TCJ'H:CTB, HauJCHHBIX OH_II/I6OK, BBIABJICHHBIX TPYAHOCTCHU,

OIICHUBATh COOTBETCTBUE Pe3yibTaTa JeATEIbHOCTH MOCTABICHHOM 1IETTH U YCIOBUSM, OOBSICHSITh
NPUYUHBI JOCTHKEHUS MIIM HETOCTUKEHHS LIEIH, HAXOAUTh OMIUOKY, 1aBaTh OLIEHKY
MpUOOPETEHHOMY OTIBITY.



Ilpeomemmnoie pe3ynomamut

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS PadOYeH MPOrpaMMbl 110 MaTEMATHUKE MIPECTABIICHBI 110 T0JIaM
00y4eHHs B CIICAYIONINX pa3/iesiaX MporpaMMbl B paMKax OTACIbHBIX KYpCOB: B
5—o6 kiaccax — Kypca «MaremaTuka», B 7—9 kitaccax — KypcoB «Auredpay, «I'eomeTpus»,
«BeposATHOCTB M CTATHCTHKAY.

«MaTtemaTtuka» 5 — 6 kiacchbl
1.Ilesim u3yyeHusi yaueOHOro Kypca

[IpuopureTHBIMU TIENIIMU 00yUYESHHSI MaTEMATHKE B 5—6 Kilaccax SBISFOTCS:

v

IPOJODKEHHE (OPMUPOBAHHS OCHOBHBIX MAaTEMAaTHYECKUX IOHATHH (YHCIIO, BEIMYMHA, T'€OMETPHUYECKas
¢urypa), oOecneynBarOIMX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEeMaTHYECKOro o0pa3oBaHUs
00yYaroIUXCS;

Pa3BUTHUC MHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIocoOHOCTEH o6yqa}omnxc>1, MO3HaBaTEIbHOM AaKTUBHOCTH,
HCCIICAOBATCIIbLCKUX YMCHHH, MHTCPECA K U3YYCHUIO MATCMATHUKH;

MOABEICHNE 00YJAIOMINXCS HA TOCTYITHOM ISl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U MAaTEMaTHKU M OKPYIKAIOIIETO
MHpa;

¢dopMupoBanue (YHKIIMOHAIEHOW MaTeMaTHYECKON IpaMOTHOCTH: YMEHHS PacllO3HAaBaTh MaTeMaTUYECKHE
OOBEKTHI B PEATHHBIX KXUIHEHHBIX CHUTYAIUSIX, NPUMEHSITh OCBOCHHBIE YMEHHUS IS PEIICHHUS IMPaKTHKO-
OpPUEHTUPOBAHHBIX 33Jlad, UHTEPIPETUPOBATh MOJYYEHHBIE PE3YJIbTAThl U OLEHHUBATh WX HA COOTBETCTBUE
MPaKTUYECKOU CUTYaIINH.

OCHOBHBIE JIMHUM COJAEPKaHHUS Kypca MaTeMaTHKU B 5—O6 Kilaccax — apuMeTndeckas U reoMeTpruecKas,
KOTOpBIE Pa3BHUBAIOTCA MapalljieNIbHO, KaKJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, M OJHAKO, HE HE3aBUCHMO
OJlHA OT APYTOH, a B TECHOM KOHTAaKTe M B3auMojeiicTBuu. Taxke B Kypce MPOMCXOAUT 3HAKOMCTBO C 3JIEMEHTaMHU
anredpsl U ONUCATEILHON CTATUCTUKU.

Wzyuenne apudmeTnueckoro Marepualia HAUMHAETCS CO CUCTEMAaTU3alK M Pa3BUTHUS 3HAHUH O HAaTYpaJbHbIX
YHcIax, MOJMYYeHHBIX B HavyalbHOW mmkone. Ilpm 3TOM COBEpLICHCTBOBAHME BBIYMCIMTEILHOW TEXHUKH U
(opMHpOBaHNE HOBBIX TEOPETUUECKUX 3HAHUI COYETAETCS C PA3BUTHEM BBIYHMCIUTENBHON KYJIBTYPBI, B YACTHOCTH C
00y4eHHEeM MPOCTEHIIMM NpuéMaM MPUKKUIKU U OLICHKU PE3yJIbTaTOB BBIYMCICHUH. V3yueHne HaTypanbHBIX YUCEN
MPOI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM € HAYaJIbHBIMH MOHATHSMU TEOPUH JETUMOCTH.

Hpyroit kpymHBI ONOK B cojepaHWHM apuMeTHYecKoW IMHUM — O3TO nApobu. Hawamo wuzydeHus
OOBIKHOBEHHBIX M JICCATUYHBIX JPOOCH OTHECEHO K 5 Kilaccy. DTO MEpBBIM 3Talm B OCBOSHUHM ApoOeH, Korma
MIPOMCXOANT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH, IOHATHAMHU TeMbl. [Ipu 3ToM paccMOTpeHne 0OBIKHOBEHHBIX IPO0Oeit
B IOJIHOM 00BEME MpeAlIeCTBYET H3YyYEHHIO NECATHYHBIX ApoOel, uTo 1eraecooOpa3sHO C TOUKU 3PEHHS JIOTHKH
W3JI0)KEHUSI YHCIIOBOM JIMHUM, KOTJa TpaBWiia JEUCTBHU C JECATUYHBIMH JAPOOSIMH MOXXHO OOOCHOBAThH YiKe
W3BECTHBIMHU aJTOPUTMaMH BBINIOJHEHUS! JEHCTBUH C OOBIKHOBEHHBIMH APOOSIMHU. 3HAKOMCTBO C JECATHYHBIMHU
IpoOsSMH pacIIMPUT BO3MOXKHOCTH Ul MOHMMAaHUSl 00YYaIOLIMMUCS NPUKIaJHOTO NMPUMEHEHHUS HOBOH 3alMCH IpU
W3Y4EeHUU APYTUX MPEIMETOB W MPU NMPAKTHYECKOM HCIOb30BaHNH. K 6 Kitaccy OTHECEH BTOPOW ATall B M3yYeHUH
npoOeii, TIie MPOUCXOUT COBEPIICHCTBOBAHNE HABBLIKOB CPaBHEHHS W INpeoOpa3oBaHUs JIpoOei, 0CBOEHHE HOBBIX
BBIUHCIUTEIBHBIX AJITOPUTMOB, OTTAaYMBAHWE TEXHUKH BBIYMCICHWH, B TOM 4HCIE 3HAYEHHUH BBIPAXKECHUMH,
coJiep)KaliX U OOBIKHOBEHHBIC, U IECSITUYHBIE IPOOH, yCTAaHOBJICHUE CBS3EH MEXIY HUMH, PACCMOTPEHHE TPUEMOB
peleHus 3a1a4 Ha ipoOu. B Havane 6 kiacca MpoOUCXOIUT 3HAKOMCTBO € TIOHSITHEM MPOIEHTA.

OCOOEHHOCTBIO M3YUYECHUsI IOJIOKHUTEIBHBIX W OTPHUIATENEHBIX YHCEN SBJISETCS TO, YTO OHHM TaKXKe MOTYT
paccMaTpuBaTLCS B HECKOJIBKO 3TamoB. B 6 kiacce B Hadasle u3ydeHUsT TeMbl «ll0J0KHATENbHBIE U OTpHUIIATEIhHBIC
yucnay BbienseTcs moarema «llembie umcna», B paMkax KOTOPOW 3HAKOMCTBO C OTPUIATENBHBIMUA YHCIAMH WU
JNEHUCTBUSAMHU C TOJIOKUTEIBHBIMU U OTPULATEILHBIMU YHUCIIAMU IIPOMCXOJIUT HA OCHOBE COJEPKATEIbHOTO MOIX0/a.
OTO TO3BOJSET Ha JOCTYITHOM YPOBHE IMMO3HAKOMHUTH YYAIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH TOHSATHSMHU
TEMBI, B TOM YHCJIE U C TIPaBUJIAMH 3HAKOB TIPY BBIMIOJTHEHNH apu(METHIECKUX NeiicTBril. M3yueHne panroHaIbHbIX
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YHCeNT Ha 3TOM HE 3aKOHUYHUTCSA, a OyJeT MPOAOIDKEHO B Kypce alreOpsl 7 Kilacca, YTO CTaHET CIEAYIOIIUM MPOXOJ0M
BCEX NPUHIMIMHUAIBHBIX BOIMPOCOB, TEM CaMbIM pa3/elieHHue TPYIHOCTe oOJierdyaeT BOCHpHUSATHE Marepuana, a
pacmpeeneHre BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

IIpu oOyyeHuu peIIEHHIO TEKCTOBBIX 3afady B 5—6 Kilaccax HCIHOJb3YIOTCS apupMETHUYEeCKue MPUEMBI
pemiennsa. TekcToBble 3afaud, pemiaeMble TPH OTPAaOOTKE BBIYMCIUTEIBHBIX HAaBBHIKOB B 5—6 Kiaccax,
paccMaTpUBaIOTCA 3aJadd CICAYIOIIMX BHIOB: 3aJayd Ha [BIDKEHHE, HAa 4YacTH, Ha IIOKYNKH, Ha pPaboTy u
IIPOM3BOJUTENBHOCTh, Ha MNPOLIEHTHl, Ha OTHOLIEHWS M mponopuuu. Kpome Ttoro, oOyuaromumecss 3HAKOMSITCS C
npuéMaMHy peleHus 3a1a4 nepedopoM BO3MOKHBIX BAPUAHTOB, yyaTcs padoTath ¢ nHpopManuel, npeacTaBIeHHON B
¢dbopme TabIHI MK JUATPaMM.

B paboueii mporpamme mpeaycMOTpeHO (pOPMHUPOBAHHE MPOMEAEBTUUECKIX alreOpandecKux MpeacTaBICHHA.
BykBa kak CHMBOJ HEKOTOPOTO YHCIAa B 3aBHCHMOCTH OT MaT€MaTHYECKOTO KOHTEKCTa BBOAWTCS ITOCTEIIEHHO.
BykBeHHass CHMBONIMKA IMIMPOKO HCIONB3YETCA IMPEXIE BCETO U 3alHCH OOMIMX YTBEPIKACHWH U MPEATIOKEHHM,
(hopMyI1, B YaCTHOCTH TSI BEIYHCICHHUS T€OMETPUIECKIX BEINYNH, B KAYECTBE «3aMECTHTEIS) YHCIA.

B kypce «MaremaTuku» 5—6 KiaccoB NpejCTaBlieHa HarJiggHas TeOMEeTpHs, HalpaBieHHas Ha pa3BUTHE
00pa3HOro MBINUICHHS, MPOCTPAHCTBEHHOTO BOOOpPAKEHUS, H300pa3HTENBHBIX YMEHUH. OTO BaXKHBIM 3Talm B
N3yYCHUU TEOMETPUH, KOTOPBIM OCYLIECTBISETCS Ha HArVIAHO-IIPAKTUYECKOM YPOBHE, ONMPAETCsl HA HArJISAHO-
00pa3zHoe MBIIIIEHHE 00y4Jarommxcs. bonbias pojab OTBOANUTCS MPAKTUYECKON AEATEIbHOCTH, OIBITY, SKCIIEPUMEHTY,
MoJieupoBannio. O0y4JaloInecs: 3HAKOMSTCSI ¢ TeOMETPHYECKIMHU (PUTypaMH Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEHIINMH KOHPHUTYpanusIMy, ydaTrcs n300pakaTh UX Ha HETMHOBAHHOW M KIIeT4aToOl Oymare, paccCMaTpUBaIOT MX
mpocTeiimure cBoCTBa. B mporecce W3ydeHWs HATNATHOW TEOMETPHH 3HAHUS, TOJMy4YeHHBIE OOydJaromMMFUCS B
HA4aIbHOM IIKOJIE, CHCTEMAaTH3UPYIOTCS U PACIIUPSIOTCSL.

2. MecTO y4eOHOro Kypca B Y4eOHOM IJIaHe

CornacHo y4eOHOMY IJIaHy B 5—6 Kiaccax M3y4aeTcsi HHTErpPUPOBAHHBIN mpeaMeT «MareMaTnkay, KOTOpPBIi
BKITIOYAET apU(PMETHICCKUI MaTeprall U HarJISTHYI0 TEOMETPHIO, & TAK)KE MPOIEACBTUICCKUE CBEJICHHS U3 alreOphl,
3JIEMEHTBI JIOTMKH M Havaja OMKMCATENbHON CTaTUCTHKH.

CornacHo yuyeOHOMY IUIaHy Ha W3ydeHHE y4eOHOro Kypca «MareMaThka» OTBOAUTCS:

B 5 KJtacce 5 yueOHBIX 4acoB B HeJlelt0, Bcero 170 yueOHBIX 4acoB;

v

B 6 Kitacce 5 yueOHBIX 4acoB B HeJeNro, Bcero 170 y4eOHbIX JacoB.

3.Conepxanue yueOHOro kypca "Marematuka'



5 knacce

Hamypanvubsie yucna u nyip

HatypanbHoe uucino. Pag Hatypanenbix uucen. Yucio 0. M300paxeHne HaTypalbHbIX YHUCEN TOUKAMH
Ha KOOpJMHATHOMU (uuciioBoit) npsimoi. [lo3unmonHas cuctema cuuciienus. PuMckas Hymepanus Kak
IIPUMEP HEMO3ULIMOHHON CUCTEMBI CUHcIeHus. [lecsaTuunas cuctema cunciienus. CpaBHEHHE HaTypalbHbIX
qucell, CPaBHEHUE HATYPaJIbHbIX uKcen ¢ HylnéM. CriocoObl cpaBHeHUs. OKpyIileHUe HaTypalbHbIX YHCEIL.
CroxeHne HaTypaJIbHbIX YMCell; CBOWCTBO HYJIS NIPHU CIOXKEHUU. BrlunTanue kak JeiictBue, ooOpaTHOE
CJIOKCHHUIO.

YMHOKEHUE HATYPAIbHBIX YMCEIT;, CBOVCTBA HYJS U €AUHULIBI DU YMHOKEHUU. [[efeHne Kak IeiicTBre,
oOpaTtHOe yMHOXKeHHI0. KOMITOHEHTHI 1efcTBUH, CBsI3b Mex 1y HUMU. [IpoBepka pe3ynbTaTa apupmMeTH4ecKoro
neiictusl. [lepeMecTuTeIbHOE M COUETATEIILHOE CBOMCTBA (3aKOHBI) CIIOKCHHS U YMHOXKEHUS,
pacnpenenuTeabHOe CBOICTBO (3aK0H) yMHOXKeHUs. Vcnonb3oBaHue OyKB A71s1 0003HaU€HHs HEU3BECTHOIO
KOMITIOHEHTA U 3aIIUCH CBOMCTB apupMeTHIEeCKUX IeicTBuil. JlenTeny u KpaTHbIE YnClia, pa3jiokeHHe Ha
MHOxuTenu. [Ipocteie u cocraBable yncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octarkoM. CTerneHp ¢ HaTypalbHbIM IIOKa3aTesleM. 3alKich YUClia B BUJE CYMMBI pa3psiIHbIX ClaraéMblX.

YucnoBoe BelpaxkeHNe. BoruncieHne 3HaueHNi YMCI0BBIX BBIPAXKEHUN; TOPAIOK BBIIIOIHEHUS
JNEUCTBUM.

Hcnonp30BaHne IpU BBIYUCICHUSX IEPEMECTUTENIBHOIO U COYETATEIBHOIO CBOMCTB
(3aKOHOB) CJIOXKEHHS U YMHOXKEHUS, paCIIPEIEIUTEIHHOIO CBOICTBA YMHOKEHUS.

/poou

[IpencraBienue o ApoOH Kak criocode 3anucu yactu BenndrHbl. OOBIKHOBEHHBIE qpoou. [IpaBmiibHbIe
U HeTpaBWIbHBIE 1po0u. CMemanHas 1po0b; MPeaCTaBIeHHE CMEIIaHHOM TpoOH B BUIE HEMPABUIIbHON
IpoOu ¥ BBIICTICHUE IIETION YacTH YHCIIa U3 HENPaBWIbHOM qpodu. M300paxkenue npodeii Toukamu Ha
9HCI0BOM mpsiMoii. OcHOBHOE cBOiCTBO npodu. Cokparienue apobdeii. [lpusenenue npodbu Kk HOBOMY
3HaMmeHareno. CpaBHeHHe Apobel. CrokeHue U BblYMTaHue ApoOel. Y MHOXKEHHE U JielieHue Apo0eit;
B3alMHO-00paTHbIe 1podu. HaxoxaeHne yacTu 11e0ro 1 LeNoro Mo ero 4actu. JlecaTuyHast 3anuch
npobeit. [IpencraBnenue necaTUUHOM ApodH B BUE OOBIKHOBEHHOH. M300pakeHre qecaTHIHBIX
npobeil ToukaMH Ha 4ucioBod nmpsimoid. CpaBHEHHE IECATUYHBIX IpoOeil. Apudmernyueckre 1elcTBUS C
NECSITUUHBIMU Ipo0siMu. OKpyTieHUe ECATUUHBIX IpOo0eil.

Pewenue mexcmoswix 3adau

Pemenue TekcTOBBIX 3aa4 apugmeTuueckuM criocodom. Perenne nornueckux 3anad. Pemenne
3a]1a4 epebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcrionb30BaHNe MPH pEeIIEHNH 3a1a4 TaOJIUIl U CXEM.
Pemenue 3anay, conepkalux 3aBUCMMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTb, BpEMH,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTb. ETMHUIIBI U3MEepeHHs: MacChl, 00bEMa, 1IEHBI;
paccTosiHus, BpeMEHU, CKOPOCTH.

CBs13p MEXly €IMHULIAMU U3MEPEHUS KaKOW BETMYHHBI. PellieHne 0OCHOBHBIX 3a/1a4 Ha
apoOu. IIpencTaBnenue JaHHBIX B BUJIE TAOJIHULL, CTOIOYATHIX JHArpaMM.

Haznaouana ceomempusn

Harnsnaeie npencraBienus o Gurypax Ha IiIocKOCTU: TOUKa, IpsiMasi, OTPE30K, JIy4, yroJl, JIoMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTB, KpyT. YTo0il. IIpsmMoil, OCTpbIN, TylOW U pa3BEPHYTHINA yriibl. J{uHa oTpe3kKa,
METPUUYECKNE E€AUHULIBI JUTUHBL. J[JTMHA TOMaHOH, IEPUMETP MHOTOYTOJIbHUKA. VI3MepeHne u noctpoeHue
YTJIOB C MOMOIIBIO TpaHcnopTupa. Harnsauelie nmpencraBieHus 0 GUrypax Ha miocKOCTU: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBe Guryp. M3obpaxenue Guryp, B TOM 4yucie Ha
kieryatoit Oymare. [loctpoenne koHpUrypanuid U3 4acTei mpsIMOi, OKpPY>KHOCTH Ha HEIMHOBAHHOM 1
KkietyaTort Oymare. Mcronb30BaHue CBOMCTB CTOPOH M YIJIOB NMPSIMOYTOJIBHUKA, KBaaparta. [Imomasns
MPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM 4Hcie QUTYp,
n300pakE€HHBIX HA KieT4yaTol Oymare. Equnuiiel uamepenus miomaau. HarnsaHeie npenctaBieHus o
MIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIBHBINA apaljieNnenunes], Kyo, MHOrorpaHHuku. M3o0paxxenue
MPOCTEUIIINX MHOTOTPAaHHUKOB. Pa3BEpTku Kyda u mapautenenumnena. Co3nanue Mozeen
MHOTOTPaHHUKOB (M3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA | JIP.). O0BEM IPsIMOYTOJILHOTO MapajuIe/IeHuIe 1A,
Kky0Oa. Enunauibl n3mMepenus oobEma.
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Hamypanvusie yucna

Apudmernueckue ACWCTBUS € MHOTO3HAYHBIMM  HATYpAIbHBIMU  YHUCIaMH. YHCIOBbIE
BBIPQ)KEHUS, TOPSIOK JEHCTBUH, HCHONb30BaHUE CKOOOK. lcronb30BaHMe TpU  BBIYMCICHUSIX
IIEPEMECTUTENIBHOIO M COYETAaTEIIBHOIO CBOWMCTB CIIOKCHHMS M YMHOXXCHHS, DPACIPEACIUTEIBHOTO
CBOMCTBA yMHOXKeHUS. OKPYIJIEHUE HATYPaIbHBIX YUCEL.

Jlenurenu v KpaTHBIC YKCIIa; HAMOOBIINI OOIINIA ASTUTENb U HAUMEHbIIIee 00IIIee KpaTHOE.
JlenmuMoCTb CyMMBI U IIPOU3BEIeHUS. J{eleHne ¢ OCTaTKOM.

/pobu

OObIKHOBEHHAs IPOOb, OCHOBHOE CBOICTBO IpoOH, cokpaleHue qpodeii. CpaBHEHHE U
ynopsiiounBanue apoOeii. Perenne 3a1a4 Ha HAXOXKAEHUE YACTH OT IIEJIOTO U IIEJIOT0 MO €ro YacTH.
JlpoOHOe uncio Kak pe3ynbTar AeneHus. [IpencraBienue recaTnayHon qpodu B BuIe OOBIKHOBEHHOHN Apo0u
¥ BO3MOXXKHOCTb IIPEJICTaBICHNUS OOBIKHOBEHHOH JPOOH B BUE NeCATUYHON. JlecaTuaHbIe Apo0Ou 1
MeTpUUecKas cuctemMa Mep. ApupMeTuuecKre JeHCTBUS U YUCIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U
JECSITUYHBIMU IPOOSIMHU.

OtHoenue. JleneHue B JaHHOM OTHOLIEHUH. Maciitad, nponopuus. [lpumenenne nponopuuii npu
pewmeHnu 3ana4d. [lonsatue npouenTa. BelunciieHne npoLeHTa OT BEJUYMHBI U BEJIMYUHBI 110 €€ IPOLEHTY.
BeipakeHue nporeHToB AeCATHUHBIMU Jpo0sMu. Pemenue 3a1a4 Ha npoLeHTsl. BelpaskeHue oTHOLIeHUs
BEJIMYMH B IIPOLIEHTAX.

Ilonoxcumenvuvie u ompuyamenbHovle HUca

[TonoxxurenbHble U oTpULIaTENbHBIE uKcia. Llenbie uncna. Moayns uncna, reoMmeTpuyecKas
UHTEpHIpeTanys Moayis yncia. M3o0pakeHue yrcea Ha KOOPIAWHATHOHN MpsiMOil. YKCIIOBBIE IPOMEKYTKH.
CpaBHeHue uucel. ApupmMeTndeckue AeUCTBUS C MOJOKUTEIbHBIMU M OTPULIATEIbHBIMU YHCIIAMHU.

[IpsimoyronbHas cucteMa KOOpAMHAT Ha MIIOCKOCTH. KOOpAMHATHI TOUKH Ha MJIOCKOCTH, adciucca
u opaunara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOMN IJIOCKOCTH.

bykeennuvle svipascenusn

[Ipumenenne OyKB JIJIs 3aMTUCH MaTeMaTUYECKUX BBIpKEHUH U npeanoxennid. CBoiCTBa
apudmernueckux neicTBUil. BykBeHHbIE BbIpaXKEHHS U YUCIIOBBIE [TO/ICTAHOBKU. byKBEHHBIE paBEeHCTBA,
HaXO0X/IEHHE HEU3BECTHOr0 KOMIoHeHTa. PopMyiibl; popMyJsIbl IEpUMETPa U MIIOLAAN
MPsIMOYTOJIbHHKA, KBaJpaTa, 00bEMa napanienenurnena u Kyoa.

Pewenue mexcmogvix 3aday

Pemienue TekcToBBIX 3aau apupMETHYECKHM criocoOoM. Perienue moruueckux 3aaau.
Pemenue 3anay nepe6opoM BceX BO3MOMXKHBIX BApUAHTOB.

Pemenue 3amay, coaepKaliux 3aBUCUMOCTH, CBS3BIBAIOILUX BEIUYUHBL: CKOPOCTh, BPEMH,
paccTosiHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOAUTENIBHOCTh, BpeMs, 00bEM paboThl. EauHuIb!
U3MEPEHUS: MAcChl, CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXy €AUHULIAMU
M3MEPEHUS KaKJOU BEJIMUNHBI.

Pemrenne 3amad, CBA3aHHBIX ¢ OTHOIIEHUEM, TPONIOPIIUOHAIIBHOCTBIO BEJIMYNH,

MIPOLIEHTAaMU; pELIeHHE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOLIEHTHI.
OneHka ¥ NpUKUAKA, OKPYTJICHHE pe3ysbTaTa.
CocraBieHue OyKBEHHBIX BBIPAXKEHUH 110 YCIIOBHIO 3a1a4u. [IpencTaBieHre JaHHBIX ¢ TOMOLIbIO
Tabaun u auarpamM. Ctonbyarele AUarpaMMbl: YTEHUE U IOCTpOeHUE. UTeHre KPYroBbIX JUarpaMM.
Haznaonan ceomempusn
Harnsnaeie npencraBienus o Gurypax Ha miocKOCTU: TOUYKa, IpsIMas, OTPE30K, JIyd, yroJl, JIoMaHasl,
MHOT'OYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, Kpyr. B3anMHOE pacnoyioxkeHue 1Byx
MPSAMBIX HA IJIOCKOCTH, IMApaJlIEIbHbIE PSIMbIE, IEPIEHAUKYISIpHBIE IpsMbIE. MI3Mepenne
PacCTOAHUM: MEXKAY ABYMS TOUKAMHU, OT TOUYKH JI0 IPSAMOK; IJIMHA MaplIpyTa HAa KBaJpaTHOM CETKE.

W3MepeHue 1 IOCTPOEHUE YITIOB C IOMOILBIO TPAHCIIOPTUPA. BUbI TpeyroabHUKOB: OCTPOYTOJIbHBII,
MPSIMOYTOJIBHBIN, TYTIOYTOJILHBIN; paBHOOSAPEHHBIN, pABHOCTOPOHHUH. YeThIpEXYTOIBHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTONBHUK, KBaApAT: UCIIOJIB30BAHUE CBOKWCTB CTOPOH, YIJI0OB, AUATOHAJICH.




N300pakeHre reoMeTpruuecKux (puryp Ha HETMHOBAHHOM Oymare ¢ HCIOJIb30BaHUEM IIUPKYIIS, JIMHEHKH,
yroJibHUKa, TpancnopTupa. [loctpoeHus Ha kier4aroit Gymare.

[Tepumerp mHOTOYTrONBHUKA. [loHATHE MIOIIAN PUTYPBI; €TUHHUIIBI U3MEPEHUS TUTOIIAH.
[TpubnnxEénHoe n3MepeHue miomanu Guryp, B ToM 4ucie Ha KBajapaTtHoil cetke. [Ipubnmxkénnoe
MU3MEPEHUE JUIMHBI OKPYKHOCTH, IIJIOIIAIN KpPyra.

Cummerpus: LIeHTpasbHas, 0ceBasi U 3epKajibHasi cUMMeTpuu. [locTpoeHne CHUMMETPUUHBIX QUTYD.

Harnsinaele mpencTaBieHHsT O TPOCTPAHCTBEHHBIX (UTypax: NapajuleNenurne], KyO, mpu3Mma,
nupaMuia, KOHYC, IIUHAD, map u chepa. M300paxkenue npocTpancTBeHHBIX Guryp. Ilpumepsr pa3BépTok
MHOI'OIPaHHHMKOB, LWIMHApa U KoHyca. Co3laHue Mopened NpocTpaHCTBEHHbIX ¢(uryp (u3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U Jp.). [loHsaTHe 00bEMa; ennHuIbl H3MepeHus o0béMa. OObEM NPAMOYTOJILHOTO
napajienenunena, Kyoa.

4.IlnannpyemMble MpeAMeTHbIE Pe3yJabTAThl 0CBOEHHS padoyell MPOrpaMmbl
Kypca «MaremaTuka» 5 — 6 kiace

S Knacc
OcBoenue yaeOHOro Kypca «Maremarrukay B 6 KJIacC OCHOBHOM IITKOJIBI JIOJDKHO
o0ecreunBaTh JOCTHKEHHUE CISAYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:
‘—Inc\.l}a M BHIYHCJICHUSA

[ToHuMaTh ¥ MPaBUIBHO YIIOTPEOISATH TEPMUHBL, CBSI3aHHBIE C HATYPaJIbHBIMH YHCIIaMHU,
% OOBIKHOBEHHBIMH U AECATUYHBIMH JPOOSMHU.

CpaBHUBATh U yIOPSIOUNBATh HATypajIbHbIE YNCIA, CPABHUBAThH B MPOCTENIIINX CIyYasx

OOBIKHOBEHHBIC IPOOH, IECATHYHBIE IPOOH.

COOTHOCHUTD TOUKY Ha KOOPJIUHATHOM (YMCIOBOI) MPSMOIT C COOTBETCTBYIOIINM €M YUCIIOM U
M300pakaTh HATYPaJIbHBIC YKCIa TOYKAMU Ha KOOPIWHATHOHN (YMCIOBON) MPSMOHU.

BeimonusaTe apudmMeTrnyeckre 1eHCTBUS C HATYPalbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH
JIpOOSIMU B MTPOCTEHIIINX CITydasiX.
BoInonHATe npoBepKy, MIPUKUIKY PE3YJIbTaTa BEIYUCICHUH.

OKpyTJI4Th HaTypajbHbIE YUCIA.
Pem‘/eﬂne TEKCTOBBIX 3a7a4

Penrath TekcTOBBIC 331a4H apUPMETHIECKAM CIIOCOOOM U ¢ TIOMOIIBIO OPTraHU30BAHHOTO
KOHEYHOT0 nepedopa BceX BO3MOKHBIX BapHUaHTOB.

Pemats 3aa4uu, COACPIKAIIUC 3aBUCUMOCTH, CBA3bIBAIONINC BEJIIMIUHBI: CKOPOCTb, BPCMH,
pacCTodHUEC; LICHA, KOJIMYECTBO, CTOUMOCTb.
Hcnons3oBath KpaTKHUE 3allMCH, CXEMBI, Ta6JII/IL[I>I, 0003HaUYEeHUS pu peIICHNUU 3a1a4.

ITonb30BaThCS OCHOBHBIMH €IMHHUIIAMU HU3MEPECHUA: ICHBI, MaCChl; paCCTOAHNA, BDEMCHHU, CKOPOCTH,
BbIpaXXaTb OAHU €IUHUIIBI BEJIN- YUHBI UCPE3 APYTHUC.

W3Bnekarp, aHaTu3upoBaTh, OIICHUBATH WH(OPMAITHIO, TPEACTABICHHYIO B TA0JIHIIE, HA
cTONOUYATON qUarpaMme, HHTEPIPETUPOBAThH IPECTABICHHbIE JaHHBIC, HCTIOIh30BaTh
JTAaHHBIE TIPU PEUICHUH 3a7a4.

Har‘.l}smnaﬂ reomMerpus

Ilonb3oBaThCs TCOMCTPUYICCKUMU NNOHATHUAMM: TOUKA, IpsAMas, OTPE30K, Iy, yIroJ,
MHOT'OYTOJIbBHUK, OKPYXXHOCTb, KPpYT.

[IpuBOANTH IPUMEPHI 0OBEKTOB OKPYKAIOLIETO MHUPa, UMEIONIIX (POPMY W3yUSHHBIX
TeOMETPUUECKUX QHTYD.

Hcnons3oBath TEPMUHOJIOTHUIO, CBA3AHHYIO C YIJIaMU: BEPIIMHA CTOPOHA; C

MHOT'OYTOJIbHUKAaMHU: yroJl, BEPIIMHA, CTOPOHA, TUArOHallb; C OKPYKHOCTBIO: PAINYC,
JTHaMeTp, IICHTP.

W3o0pakaTh n3yyeHHbIe TeOMETpUIECKHE (QUTYPHl Ha HETMHOBAHHOW M KJIETYaTOM Oymare ¢
MOMOIIIBIO IUPKYJISA ¥ INHEUKH.

Haxoauth [iHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHNUEM C ITOMOIIBIO TMHEHKH, CTPOUTH
OTPE3KH 33aJJaHHOMN JUTHHBI; CTPOUTH OKPY>KHOCTH 3a/IaHHOTO pajnyca.
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Hcnonp30Bath cBOMCTBA CTOPOH U YTJIOB IPAMOYTOJIbHUKA, KBaJApaTa AJid UX MMOCTPOCHUS,
BBIYMCJICHHS IUIOIIAAN U IICpUMETpaA.

BbrMucnaTh NepuMeTp M IUIOIMAIk KBaJpaTa, IIPAMOYTOJIbHUKA, (PUTYP, COCTABICHHBIX U3
MPSIMOYTOJIEHUKOB, B TOM 4HCIe GUTYp, M300pKEHHBIX HA KJIeT4aTon Oymare.

ITonp30BaThCs OCHOBHBEIMHU MCTPUUCCKUMHU CAUHUITAMHA U3MEPCHUA JJIMHBI, TUTOIIAa,
BbIpa’XaTb OJHU €AUHHIBI BEJIMYUHBI YEPE3 APYyTruc.

PacrioznaBaTh mapamienenuen, Ky0, HCIIOIF30BaTh TEPMUHOIOTHIO: BEPIIHHA, peOpo TPpaHb,
M3MEpEeHNS;, HaXOANTh N3MEPEHUS Napajuiesenumesa, Kyoa.

Breruucnsats 006éM KY6a, napamlenenﬂnez[a 0 3alaHHBIM U3MEPCHUAM, IMOJIL30BATHCA
CANHUIIAMU U3MCPCHUA 00BEMa.

Pemiats HecoxkHbIE 337241 HA HN3MEPCHNUEC TCOMETPUICCKUX BCIINYUH B IPAKTHUYICCKUX CUTyallUsX.

OcBoenne y‘{C6HOFO Kypca «Marematuka» B 6 KJIacC OCHOBHOM IITKOJIbI JOJIZKHO
obOecreynBaTh AOCTHUIKCHUC CIICAYIOIIHNX MPEIAMCTHBIX O6pa30BaTeJIBHLIX PE3yJIbTATOB:

Hucna u evluucienus
v

v

v
v

3HaTh ¥ IOHUMATh TEPMUHBI, CBA3aHHBIE C PA3TUYHBIMU BUJAMHU YMCEN M CIOCO0aMHU MX
3allUCH, TIEPEXOJUTH (€CJIM 3TO BO3MOKHO) OT OJJHOH (POPMBI 3aIIMICH YHCIIA K IPYTOM.

CpaBHUBATH U yIIOPSIIOYNBATH IIEIIbIE YHCIIa, OOBIKHOBEHHBIE U AECATUIHBIE IPOOH,
CPaBHHBATH YHCIIA OJHOTO M Pa3HBIX 3HAKOB.

BBIHOJ'IHHTB, COUYCTasA YCTHBIC U TMCbMCHHBIC HpI/IéMBI, apI/I(bMCTI/I‘ICCKI/Ie IeucTBus
C HATYpaJIbHbIMU U L ECJIIBIMU YHUCJIIAMU, OOBIKHOBEHHBIMH U ACCATUYHBIMHA ,Z[pO6$IMI/I,
MMOJIOKHUTCIIbHBIMHA U OTPHULATCIbHBIMH YUCIIAMH.

BbruncnsaTe 3HaYeHMS YUCIIOBBIX BbIPAaXXEHUM, BHIOIHATH MPUKUJIKY U OLIEHKY pe3yJibTara
BBIYUCIICHHUH; BBIIOJHATH IIPE0OPa3s0BaHKs YUCIIOBBIX BHIPAKEHUI HA OCHOBE CBOWCTB
apu(MeTHUECKUX AeHCTBUIL.

CoOTHOCHUTB TOYKY Ha KOOPJIMHATHOM NMPSMOHN C COOTBETCTBYIOIMM €M YHCIIOM M H300pakaTh Yuciia
TOYKAMH Ha KOOPJMHATHOM NMPSMON, HAXOAUTh MOAYJb YUCIIA.
COOTHOCHUTH TOUKH B Hp}IMOyI“OJ'IBHOfI CHUCTEME KOOPAUHAT C KOOpAUHATAMUA 9TOU TOYKH.

OKpYTJIATH 1eNbIe YHCNa U AeCATHYHBIE IPOOH, HAXOAUTh MIPHOIMKEHHS YHCEIT.

Yucnoevie u 6VK8€HHbl€ 8blpalicenuAn
v

\

v

[Torumats u yHOTpe6J’I5{TL TEPMUHBI, CBA3AHHBIC C 3AlIMCHIO CTCIICHU YUCJId, HAXOAUTh KBAaJIpaT U KYG
qUucia, BBIYUCIIATh 3HAYCHUA YN CJIIOBBIX BBIPAKCHHUHU, COACPIKAINIUX CTCIICHU.

ITonw30BaThCs IMpUu3HaKaMu JCJIMMOCTH, PACKJIaAbIBATh HATYPAJIbHBIC YUCJIa Ha IPOCTHIC
MHOXUTCIIH.

ITonp30BaThCst MacITaboOM, COCTABIATH MPOIIOPIUH U OTHOLICHHS.
Hcnonp3oBaTh OYKBBI AJ11 0003HAYEHMSI YUCEIT TPU 3allUCH MaTEMaTUUECKUX BhIPAXKEHUH,

COCTaBJIATH 6YKBCHHBIC BBIPAXKCHUSA U (pOpMy.]'IBI, HaXOAUTh 3HAYCHU 6YKBCHHBIX
BBIPpAXKCHUH, OCYHICCTBIIAA HCO6XOIII/IMLIC IIOACTAaHOBKHU U Hp606pa3OBaHI/ISI.

HaxonuTs Hen3BeCTHBII KOMITOHEHT PaBeHCTBA.

Pewenue mexcmoagwvix 3aoau
v

v

v

Pemrats MHOTOIIATOBBIE TEKCTOBBIE 321241 apU(PMETHIECKUM CITIOCOOOM.

Pemats 3a1auu, CBsI3aHHBIE C OTHOLLIEHUEM, IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMU; PELaTh TPU
OCHOBHBIE 33/1a4X Ha APOOH U MPOIICHTHI.

Pemate 3ala4yu, COACPIKAIINEC 3aBUCUMOCTHU, CBA3BIBAIOIIINEC BEJIIMYUHBI: CKOPOCTh, BpCMH,
pacCTodHuE, ICHA, KOJIMYCCTBO, CTOUMOCTD, IIPOU3BOJUTCIBHOCTDh, BPEMH, 00BEMa pa6OTI>I,
HCIIOJIb3YA apI/I(I)MCTI/I‘-IeCKI/IC HCﬁCTBHH, OLCHKY, IPUKUAKY,; IIOJIB30BATHCA CAMHHUIIAMHU
HU3MCPCHUA COOTBCTCTBYIOIUX BCIUYNH.

CocTaBIATh 6yI(BeHHI>Ie BBIPpAXKCHUS I10 YCJIOBHUIO 3a/1a4H.



v
W3Bnekats nHMOpMAaLIKIO, IPEICTABICHHYIO B Ta0JIMIIaX, HAa TMHEWHO, CTOI0UATON UiTn
KpYTrOBOM AuarpaMMax, HHTEPIPETUPOBATh MIPEACTABICHHbBIC JaHHBIC, UCIIOIb30BaTh IaHHbBIC

_, IpH pellieHnH 3aja4.
[pencraBnare HHGOPMALIMIO C TOMOILBIO TAOJIUIL, TUHEHHOHN U CTOJIOYATON JUarpamMM.

Haznaonasn zeomempus

[TpuBOUTH MpUMEPHI 00BEKTOB OKPYKAIOLIETO MUPA, UMEIOMIHNX (GOPMY U3yUEHHBIX
TE€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX

buryp.

N300paxars ¢ MOMOIIBIO IUPKYJIS, TUHEUKHU, TPAHCIIOPTUPA Ha HEJTMHOBAHHOM U KJIETYaTON
OyMare U3y4eHHbIE IUIOCKHE TeoMeTprudYecKue GUrypsl 1 KOHPUTYpaluu, CAMMETPUYHbBIC
burypsl.

[Tonb30BaThCSI FTEOMETPUYECKUMU TIOHITHUSMU: PABEHCTBO (QUTYp, CHMMETpPHS; UCIIOIb30BaTh

TEPMUHOJIOTHIO, CBSI3aHHYIO C CAMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHHU.

HaxonuTs BEJIMYUHBI YIJIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YIIIbI 3aJaHHOMI
BEIIMYMHBI, [10JIb30BATLCS IIPH PEIICHUH 33124 I'PaJlyCHOW MEPOM YIJIOB; paclo3HaBaTh Ha
YepTekKax OCTPBIN, NPSAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBI.

Brruncmars AJINHY HOMaHOﬁ, NEPUMETP MHOI'OYT'OJIbHHKA, ITOJIb30BaThCA €AMHULIAMU
NU3MEPEHUA MJIMHBI, BhIpaXXaTb OAHN €ANMHUIIBI U3MEPEHUS JJIMHBI Y€PE3 APYTHUC.

Haxonutk, uCnosnb3ysl 4epTEKHbIE HHCTPYMEHTHI, PACCTOSIHUSA: MEXAY ABYMsI TOUKaMH, OT TOUYKH
JI0 IPSIMOM, JUIMHY ITyTH HAa KBaJPATHOMN CETKE.

Beruucnate miomane GUryp, cCOCTaBiIeHHbIX U3 IPAMOYTOJIbHUKOB, HCIIOIb30BATh pa30reHne
Ha NPSAMOYTOJIbHUKH, HA paBHbIE (PUTypBl, JOCTpaUBaHUE JI0 MPSAMOYTOJIbHUKA; I0JIb30BATHCS
OCHOBHBIMM €IMHHUIIAMH U3MEPEHUS IIJIOIIAIU; BEIPAKATH OJHU €AVNHULIBI H3MEPEHUS
IUIOUIAIN Yepe3 APyTHE.

Pacnio3HaBaTh Ha MOZIENAX U M300paKEHUSIX TMPAMUAY, KOHYC, IUJIMHIP, UCTIOJIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, T'paHb, OCHOBAaHHE, pa3BEPTKA.

H3o6paxaTp Ha KireT4aTol Oymare npsMOYTOJIBHBIH TapajuIeIeTUIIe .

Borancnars 006EM IpsAMOYTOIBHOTO NMapauIesienunena, Kyoa, Honb30BaThCsl OCHOBHBIMH €THHUIIAMH
u3MepeHus 00bEMa; BEIpaskaTh OJJHU €IMHUIBI H3MEpPEeHUs 00bEMa Yepes Apyrue.

Pemate HeclIOXXHBIE 3a/1a4l HA HAXO0XKICHHUE TCOMETPUUICCKUX BCIINYUH B MIPAKTHYCCKUX CUTYalUAX.



TEMATHUYECKOE INTAHUPOBAHUE YVYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)

5 kmacc

Ha3Banue pa3jesna
(TeMBI) Kypca (4uciio
4acoB)

OcHoBHOe CoA€epPKaHue

OcHoBHBIE BU/IBI /IeSITETbHOCTH
o0y4yaromuxcs

0P

HarypanbHblie ynciaa.
JeiicTBus ¢
HATYPaJbHbIMH

YU CJIAMUA

(43 1)

Jecstuunas cucteMa
cuucienus. Pan
HaTypaJbHBIX YHCEIL.
HatypanbHblit psi.
Uucno 0. HatypansHbie
4yHcia Ha
KOOPJMHATHOM MPSIMOH.
CpaBHeHUE, OKPYTJICHHE
HaTypaJbHbIX YUCEIL.

Apudmernueckue
JEUCTBUS C

YnuraTh, 3aNUCHIBATD,
CPABHUBATH HATYpaJIbHbBIC YUCIIA;
npeaiaraTh U 00Cy:K1aTh
CIOCO0bI YIIOPSTOYNBAHUS YHCEIL.
N300paxkaTh KOOPAMHATHYIO
MPSIMYIO, 0TMEYATh YHCIIa
TOYKaMH Ha KOOPJIMHATHOMN
MPSIMOH, HAXOAUTH KOOPMHATHI
TOYKH.

HccaenoBath cBoiicTBa
HaTypasbHOTrO psiaa, uncen 0 u 1
IIpU CJIOKCHUN U YMHOXCHUU.

http://school-
collection.edu.ru/

https://resh.edu.ru/




HaTypalbHbIMU
gyrcnamu. CBOHCTBa
HYJIs1 IPH CIIOKEHUH U
YMHO>KCHHH, CBOMCTBA
€IMHULIBI ITPU
YMHOKEHHH.
IIepemecrurensHoe u
COYETaTEIbHOE CBOKCTBA
CJIOKCHMSA U
YMHOKEHUS,
pacnpenenuTenbHoe
CBOICTBO YMHOKECHMUSI.

Henurenu u KpaTHbIe
YHCIia, Pa3I0KESHHUE YHCIIa
Ha MHOXKHMTEIH. [leneHue ¢
octarkoMm. IIpocTsie n
COCTaBHBIC YHCIIA.
[IpusHaku nenuMocTH Ha 2,
5,10, 3, 9.

Crenens ¢ HaTypaJIbHBIM
MOKa3aTeseM.

Hcnonn3oBaTs NpaBUiIo
OKpPYTIJIEHUS HATypaIbHbBIX YHCEI.
Beinonnsate apudmernyeckue
AeiicTBHUS ¢ HATYpPAJIbHBIMU
YHCIaMU, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAXECHUH €O CKOOKaMuU
u 0e3 ckoOOK. 3anuchIBaTh
MIPOM3BEICHUE B BUJIE CTEIICHH,
YHUTATh CTENEHH,

HCI0JIb30BATh TEPMHHOJIOTHIO
(ocHOBaHMeE, TTOKA3aTeNh),
BBIYHMCJIATH 3HAYEHHs CTETICHEH.
BbINOJIHATH NPUKUIKY U OLEHKY
3HAYEHUN YUCIIOBBIX BBIPAKECHU,
npeaiaraTb U NPUMeEHATH
NPUEMBI IPOBEPKHU BbIUUCIICHUI.

Hcenonb30BaTh NPU BHIYMCTEHUSIX
[IEPEMECTUTEIILHOE

U COYeTaTelIbHOE CBOMCTBA
CIIOKEHUSI U YMHOXKEHHS,
pacnpeieIuTeIbHOe CBOMCTBO
YMHOKEHUSI; (POPMYJIHPOBATH M




YucnoBble BEIpaXKEHUS;
MOPSZIOK IEUCTBUH.
Perenne TeKCTOBBIX 3a1a4
Ha BCE apUPMETHUECKUE
JICHCTBUS, HA IBHKCHUC U
MOKYIIKH

NMPUMEHSITh MPaBujIa
MPeoOpa30BaHUs YUCIIOBBIX
BBIPKCHUI HA OCHOBE CBOMCTB
apuQMETUYSCKUX JICUCTBUH.
HccaenoBath 4nCiIOBbIE
3aKOHOMEPHOCTH, BLIIBUTATH U
000CHOBBIBATH T'MIIOTE3bI,
(opmyaupoBaTs 00001IEHUS U
BBIBO/IbI TI0 PE3YJIbTaTaM
MPOBEJIEHHOTO MCCIICTOBAHIISL.
DopMyJIMPOBATH ONpeIeaeHus
JISTATENS U KPATHOTO, HA3bIBATh
JISIIATENH U KPaTHBIE YHCIIa;
pacmo3HaBaTh MIPOCTHIC U
COCTaBHBIE YHUCIIA;
(¢hopMmyaupoBaTH U IpUMe- SITh
TMPU3HAKH JISTUMOCTH Ha 2, 3, 5, 9,
10; npuMeHATH AJArOPUTM
Pa3IoKEeHHsI YMCiIa Ha MPOCTHIE
MHOKHUTEIIN; HAXOAUTh OCTaTKH OT
JIEJICHUS] U HEMOJIHOE YacTHOE.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC
BBICKA3BIBAHUS O




HaTypaJbHBIX YUCIIAX,
NMPUBOANTH MPUMeEPHI 1
KOHTPIPHUMEPHI, CTPOUTH
BBICKA3BIBAHMS ¥ OTPHUIIAHHS
BBICKA3BIBaHUI O CBOMCTBAX
HATYpaJIbHBIX YHACEN.
KoncTpyupoBath MaTeMaTu4iecKkune
Mpe/IJI0KeHUsI C TIOMOIIBIO CBA30K
«U», KUIN», KECHU..., TO...».
PemaTh TeKCTOBBIC 3aaUH
apu(METHYECKHM CTIOCOO0M,
HCIO0JIL30BATH 3aBHCUMOCTH
MEX/1y BeIMYMHAMHU (CKOPOCTH,
BpEMsi, PacCTOSTHHE; [IeHa,
KOJUYECTBO, CTOMMOCTD U JIP.):
aHATU3UPOBATH U OCMBICJIMBATH
TEKCT 3a/a4H,
nepedopMyTHPOBATH YCIOBUE,
H3BJIEKAaTh HEOOXOIUMEBIE JAaHHBIE,
YCTAHABJIUBATH 3aBUCUMOCTH
Me>1<11y BCIIMYHMHAMU, CTpOl/lT])
JIOTHYECKYIO TIETIOUKY
pacCyKISHUM.




MoaeaupoBaTh X0/ pelIeHUs
3a/1a4y C IOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIIBL.

I[IpuBoauTH, PA30MpPAaThH,
OLIEHUBATH Pa3JIUYHbIC PELICHUS,
3aIUCHU PEIICHUN TEKCTOBBIX
3a1ay.

Kpurnuecku oneHuBaTh
MOJIYYCHHBIN PE3yIIbTAT,
OCYHIECTBJIATH CAMOKOHTPOJIb,
IIPOBEPAA OTBET HA COOTBETCTBHUEC
YCJIOBHIO, HAXOAUTH OIIHOKH.
Pemartp 3a1aun ¢ noMOLIbIO
nepedopa BCeX BO3MOMKHBIX
BAPUAHTOB.

3HAKOMHTBLCA ¢ HCTOpPHE
pasButTus apuMeTUKN

Harasignas reomerpus.

Jlunum Ha mockoctH (12

1)

Touka, npsimasi,
OTpe30K, Jy4. JlomaHas.
M3mepenue 1jiMHbl
OTpe3Ka, METPUUCCKHE

Pacno3HaBaTh Ha uepTexax,
PUCYHKAaX, OMUCHIBATD,
HCIIOJIB3Yd TCPMHUHOJIOTHUIO, 1
H300pakaTh C TTOMOIIBIO

http://school-
collection.edu.ru/

https://resh.edu.ru/




SIUHUITEI N3MEPCHUS
TuHEL. OKPY>KHOCTH U

KpYT.
[IpakTryeckas padota

«ITocTpoenue y3opa u3
OKPY>KHOCTEN.

VYroa. Ipsimoit,
OCTpBIii, TYHOU U
Pa3BEPHYTHINA YTJIBL.
Wsmepenue yrios.

[IpakTryeckas padota
«ITocTpoenue yrios

4epTEKHBIX UHCTPYMEHTOB:

TOYKY, IPSAMYIO0, OTPE30K, JIyY,
YTOJ1, IOMaHyl0, OKPY>KHOCTb.
Pacno3naBathb, NpUBOAUTH
npuMepbl 00bEKTOB PEaTLHOTO
MUPa, UMEIOIUX (HOPMY H3YUCHHBIX
¢buryp, olleHUBATH UX JTHHECHHBIC
pasmepsbl. UcenoJib30BaTh JIMHEHKY U
TPAHCTIOPTUP KaK MHCTPYMEHTHI JIJIst
MIOCTPOECHUS U UBMEPEHUS: U3MEPATH
JUTMHY OTPE3Ka, BEIUUHHY YIJIa;
CTPOUTH OTPE30K 3aJaHHOM JJIUHBI,
YroJl, 3a/IaHHOM BEJIUYUHBI;
OTKJIAABIBATH LIUPKYJIEM pPa HbIE
OTpE3KH, CTPOUTH OKPYKHOCTh
3amaHHoro paanyca. U3o0paxkarh
KOH(HUTYpaLuy FeOMETPHUUECKIX
(buryp u3 oTpe3KoB, OKpYKHOCTEH,
MX YacTel Ha HEJTMHOBAHHOU U
KJIeTYaToi Oymare; mpeaJsiararhb,
ONUCHIBATH




H 00CYy:KIaTh CIOCOObI,
AJITOPUTMBbI TIOCTPOEHUSL.
Pacno3naBaTth n n3odpaxkarb Ha
HEJIMHOBAaHHOW U KJIETYATON
Oymare npsiMO#, OCTpBIi, TYTOH,
Pa3BEPHYTHIN YIJIbI;

CPAaBHUBATH YTJIBI.

BbIuncasTh 1IMHBI OTPE3KOB,

JIOMaHBIX.

I[MonnmaTh 1 MCNO/IB30BATH NPH
pelIeHnN 32124 3aBHCHMOCTH
MEX]y eIMHUIIAMH METPUIECKON
CUCTEMBI Mep; 3HAKOMHTbCSI C
HEMETPHUYECKUMH CHCTEMaMU
Mep; BbIPa:KaTh JUIMHY B
Pa3IMYHBIX €IMHULAX U3MEPCHHUSI.
HccaenoBatsb GUrypsl u
KOH(UTYpaLUH, UCTIONIB3YSI
UPPOBBIE peCypCh

OOBIKHOBEHHBIE TPOOH

HpoOs. [IpaBunbHbIe 1

MopaeaupoBaTh B rpadUuecKoi,




48 u

HETMpaBUIbHBIE TPOOH.
OCHOBHOE CBOMCTBO
npoou. CpaBHEeHHE
TPOOEH.

CrnoxeHue U BLIYUTAHHUE
O0OBIKHOBEHHBIX JpOo0eH.
CMmemanHas ApoOb.
VYMHOXEHHUE U ACTICHUC
OOBIKHOBEHHBIX JIpo0ei;
B3aMMHO-00paTHbIC
Jpoowu.

Pemrenne TeKCTOBBIX
3aJ1a4, COJIePIKAIINX
npoou. OCHOBHEIE
3aJlayM Ha JApoOu.
[IpumeneHue OyKB st
3aIHUCH
MaTEeMaTUYECKUX
BBIPAKEHUH 1
NpeJIOKEHU N

peaMeTHOU (hopMe, ¢ TTOMOIIEI0
KOMITbIOTEpa TIOHSTHS M CBOWCTBA,
CBSI3aHHBIC C OOBIKHOBEHHOM
IpoObio. UHTATh M 3aNIUCHIBATD,
CPaBHMBATh OOBIKHOBEHHBIE IPOOH,
npeaiaraTh, 000CHOBBIBATH H
00CyK1aTh CMOCO ObI
YIOPSI0YUBaHUS TPOOEH.

H3006paxkaTh OOBIKHOBCHHBIC
JIpoOu TOUKaMHU Ha KOOPAMHATHOM
IPsIMOiL; UCIOJIB30BATh
KOOPJMHATHYIO MPSAMYIO JUIS
CpaBHEHHS APOOEH.

DopMyJIHPOBATD, 3ANIUCHIBATH €
MOMOIIbI0 OYKB OCHOBHOE CBOICTBO
0OBIKHOBEHHOH Ipoow;
HCI0JIB30BAaTh OCHOBHOE CBOMCTBO
Jpodu 1st cokpalueHust Apooeit u
MIpHUBEIEHUS IpOOH K HOBOMY
3HaMEHaTellIo.




IIpeacraBiasiTh CMELIAHHYIO
JIpoOb B BHJIC HENPABWILHON H
BBIJIETIATH LIEIYI0 YacTh YKcia U3
HEeTPaBUILHOH IPOOH.
Boinosnnsite apudmerunyeckue
AeiicTBUS ¢ OOBIKHOBEHHBIMHU
JIpoOsSMU; MPUMEHSITH CBOIiCTBA
apu(PMETUYCCKUX ACHCTBUHN JIJIs
palMOHAIU3ALUN BbIYUCIECHUM.
BbINOJIHATE NPUKUAKY H
OLICHKY pe3yJIbTaTa BbIUNCIICHUI;
npeajaratb U NPUMeHATh
NPUEMBI IPOBEPKHU BbIUUCIICHUM.
IIpoBoauTh HCCIEI0BAHUSA
CBOWCTB JIpo0ei, onupasch Ha
YHCIIOBBIE IKCTIEPUMEHTHI (B TOM
YHCIIE C TOMOUIBIO

KOMITBIOTEPA).

Pacno3HaBaTh HCTHHHBIE U
JIO’)KHBIE BBICKa3bIBAHHS O
JIpo0OsiX, HPUBOAUTH MPUMeEPHI U
KOHTPIIPIMEPHI, CTPOUTH
BBICKa3bIBAHUS W OTPHULIAHUS




BBICKa3bIBaHHUU.

PemaTh TeKCTOBBIC 3a7a4H,
cojep KaIre IpoOHbIC TaHHBIC,
M 3aJa4 Ha HAaXOXKJICHUEC YacTH
LIEJTOTO M IIEJIOTO IO €ro YacTH;
BBISIBJISITH UX CXOJACTBA H
pa3anyus.

MojaempoBaTh X0 pEeLICHUs
3a/1a4u C IOMOIUIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauThH, pa3déupars,
OLIEHMBATH PA3JINYHBIE PEIICHNS,
3alUCH PEUIEHUN TEKCTOBBIX
3a1ay.

Kputnyeckn oneHuBathb
MOJIyYCHHBIN PE3yIIbTaT,
OCYIIECTBISITH CAMOKOHTPOJIb,
MIpOBEpsist OTBET HA

COOTBETCTBHE yCIIOBHIO,
HAXOUTH OITUOKHU.

3HAKOMUTBCS ¢ MCTOpUeT
pa3BuTHs apUPMETUKH




Harasanas reomerpusi. My
Mmuoroyroabuuku (10 1) 4

{OrOyTOJIbHUKU.
ETBIPEXYTOJIBHUK,
MPSIMOYTOJIBHUK,
KBaJpar.

[IpakTnyeckas padbota
«IToctpoeHue
IPSIMOYTOJIBHHUKA C
3aJaHHbIMH CTOPOHAMHU
Ha HEJIMHOBaHHOU
Oymarey.

TpeyroybHUK.

[Tnowanes u nepumerp
MPSIMOYTOJILHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MIPSIMOYTOJIEHUKOB,
SIMHUITBI U3MEPCHUS
mwiowmaau. [lepumerp
MHOTOYTOJBHUKA

OnucpIBaTh, HCNOJIb3YH
TEePMHUHOJIOTHIO, 300pakKaTh C
TIOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB H OT PYKH,
MOJIETTPOBATh U3 OyMaru
MHOTOYTOJTbHUKH.

IIpuBoauTH NpUMeEPBI 00BEKTOB

pealbHOr0 MHUpa, UMEIOIINX
(hopMy MHOTOYTOJIbHUKA,
MpsIMOYTOJIbHUKA, KBaJpaTa,
TpeyrojbHHKa, OHEeHUBATH UX
JIMHEWHBIE pa3MepBI.
BoruncasaTsb: nepumerp
TpEYroibHHKa,
MPSIMOYTOJIEHUKA,
MHOTOYTOJIbHHKA; IJIOLIa/lb
MPsIMOYTOJIEHUKA, KBaJ[paTa.
H300paxkaTh OCTPOYTOIBHEIE,
MPSIMOYTOJIbHBIE U
TYNOYTOJIHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOU M




KJIeTYaToM Oymare KBaapar u
MPSIMOYTOJILHUK C 331aHHBIMU
JnrHaMu ctopoH. MccinenoBats
CBOJCTBA MPSMOYTOJIbHUKA,
KBaJpara yTEM dKCIIEPUMEHTA,
HaOIIOICHSI, U3MEPEHHUS,
MOJIETTMPOBAHMS;, CPaBHUBATh
CBOICTBa KBaJpara u
NIPSIMOYTOJIbHUKA.

KoncTpyupoBath MaTeMaTu4ieckune
NMPeII0KEeHHUSsI C TIOMOIIBIO CBS30K
«HEKOTOPBI», «IH000.
Pacno3naBaTh UCTUHHBIC U
JIOKHBIC BEICKA3BIBAHUS O
MHOTOYTOJIbHUKAX, IPUBOAUTH
NMPUMePbl ¥ KOHTPIIPUMEPEI.
HccaenoBaTs 3aBUCUMOCTH
IJIOIAN KBaIpaTa OT JJTU-BI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA
KBaJpPaTHON CETKHU AJIs
MOCTPOSHUs GUryp; pa3duBaTh




IPSIMOYTOJIbHUK Ha KBaJpPATHI,
TPEYTOJIbHUKHU; COCTABJISATH
(uUrypbI U3 KBAJAPATOB U
NPSIMOYT'OJIbHUKOB M HAXOJIUTh
WX IJIOIIA/b, pa30UBaTh

(uUTypHI Ha IPSIMOYTOJIEHUKA U
KBaJpAaThl K HAXOJIUTh UX
ILIOIIA/Ib.

Bripa:kaTh BelIMUMHY IJIOLIAIU B
Pa3IUYHBIX CAMHUIIAX U3MEPEHUS
METPUYECKOUN CUCTEMBI MED,
NMOHUMATh M HCII0JIb30BATh
3aBHCUMOCTH MEKTY
METPUYIECCKUMU EAMHUIIAMHU
M3MEPEHHUs IIIOIAH.

3HAKOMHTBLCS ¢ MPUMEpPaMH
NMpUMeHeHUs TUIONIAH U
nepuMeTpa B IPaKTHUECKUX
cutyanusix. Pemarnb 3agauu u3
peanbHOM KU3HH, MpeaaraTb u
00CyKIaTh pa3jnyHbIe
Croco0bI peleHus 3a1a4




lecaTHYHBIE
npoou (38 1)

JlecaTudHas 3amuch Ipooei.
CpaBHEHUE JICCATHUHBIX
IpOOCii.

JleficTBUS C IECATUUHBIMU
npobsimu. OKpyrieHne
NECSITUYIHBIX TPOOeH.

Penienne TEKCTOBBIX 3aa4,
cojieprkanux Japoou. OCHOBHbBIC
3a/1a4u Ha IPoOH

IIpeacTaBiasTh ACCATUIHYIO IpOOb
B BU/IC OOBIKHOBEHHOH, YMTATh U
3alUChIBATH, CPABHUBATH
TeCATHYHBIE APOOH,

npeaiaraTb, 000CHOBBIBATH
00CyKIaTh CIIOCO0bI
YIIOPSIIOYMBAHUS IECITUIHBIX
TIpo0eii.

M300paxkaTs gecaTHUHBIE TpOOU
TOYKAMU HA KOOPJUHATHOU MPSIMOM.

BbIsSIBJISITH CX0ACTBA U PA3JIHYHUS
paBuI apu(hMETHIECKUX JEHCTBUH C
HaTypaJbHBIMU YUCIIAMH U
ECSITHYHBIMU APOOSIMU, OOBSCHSTD
nX.

BoinosnsaTe apudmMeTnyeckue




EeNCTBUS C AECATUIHBIMU

poOSMU; BHINOJIHATH NPUKUAKY
1 OLEeHKY pe3yybTaTa

BBIYMCIICHUMN.

[IpuMeHsATH CBOJiCTBA
aprMEeTHIECKUX ACUCTBUHN IS
palOHAIN3AHN BEIYUCIICHUI.
[IpuMeHATH NPABUJIO0 OKPYIJICHHSA
necsTHaHbIX apobeii. [IpoBoanTh
HCCJICJOBAHMS CBOMCTB JECATHYHBIX
IIpo0Oeii, onupasiCh Ha YUCIIOBbIC
SKCIIEPUMEHTHI (B TOM YHUCIIE C
[MOMOILBI0 KOMITBIOTEPA),
BBIABUIaTh TUINOTE3bI 1
MPUBOJIUTH UX 00OCHOBAHMUSL.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE
BBICKA3bIBAaHHS O APOOSIX,
MPUBOAUTH NPUMeEPbI U
KOHTPIIPUMEpPHI, CTPOUTH
BbICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBAHUIA.

PemiaTth TeKCTOBBIE 337124,
conepiKalme ApoOHbIC JaHHbIE, U




a HAXOXKJICHHE YaCTH I[eJIOTO
€JIOTO TIO €TO YacCTH; BHISABJIATH
X CXO/ICTBA M Pa3JINyHsl.
0/1eJIMPOBAThH XOJT PEIICHHUS
aJ1a9u C TIOMOIIBIO PUCYHKA,
xeMbl, Ta0uibl. [IpuBOAUTS,
a30upaThb, OLEHUBATH
A3JIMYHBIC PEIICHMUS, 3AICH
€IIIEHUI TEKCT BBIX 3a/]a4.
MepupoBaTh APOOHBIMU
HCJIAMU B PEATIbHBIX KU3HECHHBIX
UTYyaIusX.

PUTHYECKHU OIleHUBATH
OJTy4eHHBIH pe3yNbTar,
CYIIECTBIIATH CAMOKOHTPOJb,
pOBepsisi OTBET HA COOTBETCTBUE
CJIOBMIO, HAXOJUTh OIIMOKH.
HAKOMUTBCS ¢ HCTOpUeii
a3BUTHUsS apU(YMETUKA

Haraaauas
reomerpus. Tena n

urypsi B

MHOrOrpaHHUKH.

[1300paxeHue
MHOTOT'PAaHHHUKOB. Moenu

acrmo3HaBaTh Ha YepTexKax ,

HCYHKAX, B OKPY2KalolleM MUpe
PSAMOYTOJIBHBIN MapajuIeseTnIIe],
y0, MHOTOTPaHHHUKH, ONMCHIBATb,




nmpocrpancTse (9 4)

(IPOCTPAHCTBCHHBIX TCJI.

[IpsAMOYTOJIBHBII
napasuiesenuIies, Kyo.
Pa3BépTku kyda n
napaJiiesenumnesa.

[TpakTuueckas pabora
«Pa3BépTka KyOay.

O0béM KyOa,
PSMOYTOJILHOTO
napasuieNienumnea

HCI0JIB3YS] TEPMUHOJIOTHIO,
OLCHMBATH JTMHEHHBIE Pa3MeEpHI.
IIpuBoAMTH NpUMeEPBI 00BEKTOB
pearbHOro MUpa, UMEIOINX GopMy
MHOTOTpaHHUKA, IPSIMOYTOJIBHOTO

napajenenumena , kyoa.
MN300paxkaTh Ky0 Ha KIIeTYATON
Oymare.

HccaenoBath cBoiicTBa Ky0a,
MPSIMOYTOJIEHOTO
napaJuieNienumne a,
MHOI'OI'PaHHUKOB, UCIIOJIB3YA
MO/JIEITH.

Pacno3naBaTh u u3o0pakaThb
pa3BEPTKHU Kyda 1
napannenenumeaa. MoaeaupoBaTs
KyO 1 mapasuienenumnen u3 Oymara u
NPOYHX MaTEPUAIIOB, 0O BSICHATH
cnocod moxenupoBanus. Haxoaurs
M3MEPEHUsI, BBIYUCISITH IUIOIIA/Ib
[MOBEPXHOCTH; 00BEM KyOa,




MPSIMOYTOJILHOT'O
napaenenuiesna; Hecaea0BaTh
3aBHCHMMOCTb 00bEMa Kyba oT
[UIMHBI €0 pedpa, BLIABUTATD U
000CHOBBIBATH THIIOTE3Y.
Hao0Jiro5ath 1 IpOBOANTH
AHAJTOIMM MCXKAY MOHATUAMU
TI0MIaIu 1 00hEMa, IepuMeTpa u
[IOILAAN IOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U
JIOHbIE BBICKA3bIBAHUS O
MHOTOI'PaHHUKAX, IPUBOAUTH
NpUMepbl 1 KOHTPIPUMEDHI,
CTPOMTH BBICKA3LIBAHUS U
OTpULIAHUA BBICKa3bIBaHUM.

PemaTs 3agaun 13 peasibHON
SKU3HU




[loBTOpEHME U [ToBTOpEHHE OCHOBHBIX BbIrunc/siTh 3HaYCHUS
0Goomenue (10 v) [MOHSITUI U METOJIOB Kypca 5 BHIPAKCHUN, COJIEPKAIIUX
[kacca, 0000IIeHNEe 3HAHUIM HATYpaJbHBIC YHCIIA,
OOBIKHOBEHHBIC U JICCATUYHBIC
IpOOH, BBITTOJTHATH
MpeoOpa3oBaHMsl YHCell.
Bb10upaTth cn1ocod cpaBHEHUA
IFICEIT, BEIYUCICHUH, MPUMEHSTH
CcBOMCTBA apu(hMETHISCKUX
NeHCTBUM 1J1s1 pallMOHAJIU3AIUN
BHIYMCIICHUH.
OcyliecTBJIATHL CAMOKOHTPOJIb
BBLITTOJTHIEMBIX JIEUCTBUIN U
CaMOTIPOBEPKY pe3yIbTaTa
BHIUMCIICHUMN.
PemiaTh 3a1a4u U3 peaabHOU
PKIU3HU, IPUMEHSTH
MaTeMaTHYeCKUe 3HAHUS TJIS
peIIeHUs 3a/1a4 U3 APYTHUX
y4EOHBIX TIPEIMETOB.
Pemiate 3a1a4y pa3HbIMH
CrocodamMm, CPaBHUBATH CIIOCOOBI
CLICHUS 33]1a4l, BLIOUPATH




pannoHaIbHBIH CIIOCO0




6 K1acc

Ha3Banue pa3jesna

DOP

(TeMbI) (OcHOBHOe cojlep:KaHue (OcHOBHBIE BH/IbI JIEATEJIbHOCTH

Kypca (4uciio 00yJAIIIHXCS

4acoB)

HarypanabHbie Apudmernyeckue NecTBUS C [BeimotusiTh apudmeTnyeckue http:// S_Ch00|'
qucaa MHOTO3HAYHBEIMH HATYPaILHBIMU neficTBUS ¢ MHOTO3HAYHBIMU collection.edu.ru/
(30 v) qriciaMu. YHCITOBBIE BRIPAKCHMUS, HATYpaJTbHBIMH YHCIaMU,

TOPSITOK JCHCTBHUH,
1ICIT0JIb30BaHUE CKOOOK.
OKpyTJieHHuEe HAaTypalbHbIX YHCET.

JlesuTesnu ¥ KpaTHBIC YUCIIa;
HAOOIBIINI OOIWIl IEIUTEND U
HaMEHBbIIIee 00IIee KpaTHOE.
PasioxkeHue yncia Ha pocThie

[MHOKHUTCIIN. JIC.HI/IMOCTL CYMMEBI 1
pousBeaeHus. Jlenenue c
0CTaTKOM.

PereHre TEKCTOBBIX 3aga4

HAXOUTH 3HAYEHHUSI YUCIIOBBIX
BEIPAKSHHI CO CKOOKaMH 1 0e3
CKOOOK; BBIYHCJIATH 3HAYEHHS
BBIPAKEHHI, COJIEPIKAIINX
cTereHd. BpImoIHATH
MPUKUIKY U OLEHKY 3HAYCHUH
YHCITOBBIX BBIPAKEHUH,
NPUMEHSATH MPUEMBI IPOBEPKH
pesynbrata. Mcnoab30BaTh Npu
BBIYHMCJIEHUAX IEPEMECTUTEIILHOE
1 cCOueTaTeIbHOE CBOHCTBA
CJIOJKEHHSI 1 YMHO)KCHUS,

https://resh.edu.ru/




pacIpenenuTeIbHOe CBOMCTBO
YMHOKEHHSI OTHOCUTEIIBHO
CII0KEHUS, CBOMCTBA
aprQMETUYCCKUX JTCUCTBUH.

HWccaenoBaTh YMCIIOBEIC
3aKOHOMEPHOCTH, IIPOBOJIUTH
YHCIIOBBIC IKCTICPUMEHTHI,
BLIIBHIaTh H 000CHOBLIBATH
rUnoTessl.

DopMyIHPOBATH ONpPe/IeTeHUsl
JIEJTUTENS] U KPaTHOTO,
HANOOJIBIIETO OOIIEr0 IEUTEIS
M HAUMEHBIIIEr0 00IIEro KPaTHoro,
[TPOCTOrO U COCTABHOT'O YHCEIT;
MCII0JIb30BATh 3TH MOHSITHS ITPH
peIICHUH 3a/1a.

IpuMeHATH AArOPUTMBbI
BLIYMCIIEHHUST HANOOJIBIIIETO
0OIIIETO JCTUTENS U
HAaUMEHBIIIEr0 00IIIETO
KpaTHOTO JBYX YHUCEIL,




ATTOPUTM Pa3NIOKCHHS YrCiIa Ha
[IPOCTHIC MHOYKUTEIH.
HccaenoBarhb ycioBUs
meTuMOCTH Ha 4 1 6.
HccienoBarb, 00CyK1aTh,
¢opmyaupoBaTs u
000CHOBBIBATH BBIBO/I O
YETHOCTU CYyMMBI, TPOU3BEACHUS:
IBYX YETHBIX YUCEI, IBYX
HEUYECTHBIX YUCIIe, YETHOTO U
HEUYETHOTO YHCET.

HUcciaenoBaTh CBOMCTBA
IETUMOCTH CyMMBI U
[IPOU3BEIICHUS YHCEIL.
[IpuBOAUTHL MPUMEPHI YUCEI C
3aTaHHBIMU CBOHCTBaMH,
pacno3HaBaTh BepHbIE U
HeBepPHbIE YTBEPKICHUS O
CBOICTBAax 4KCel, ONPOBEPraTh
HEBEPHBIC YTBEPIKICHHUS C
TOMOIIIBIO KOHTPIIPUMEPOB.
KoncTpyupoBath
MaTeMaTH4YeCKHe MPeIJI0KeHUs C




MIOMOIIIBIO CBS30K I, TN,
«ECHH..., TO...».

PewmaTn TeKCTOBEIE 334,
BKJTIOYAOIIHE TIOHATHS
ENMMOCTH, apU(PMETHIECCKUM
CII0COOOM, MCIIOJIb30BaTh
epe0op BCeX BO3MOIKHBIX
BapUaHTOB.

MoaeanpoBaTh X0 pELICHUS
3a]]aud ¢ IOMOLIBIO PHCYHKA,
CXEMBI, TAOJIHIIBL.

I[IpuBoauTh, pazdupars,
OLICHUBATh Pa3IN4HbIC
peLIeHus, 3aIUCH PELIEHUI
TEKCTOBBIX 3aJa4

Kputnuecku oueHuBaTh
[TOJTy4YEHHBIN pPe3yNbTarT,
HaXOJIUTb OLINOKH,
OCYILECTBIISITH CAMOKOHTPOJIb,
[IpOBEpsIst OTBET HA
COOTBETCTBHE YCIOBHIO




Harasanas
reoMeTpusi.
IIpsiMbie Ha
M10cKocTH (7 1)

[leprieHTUKYISIPHBIE TIPSIMBIE.
[lapannensHble TpsSMBIE.

[PaccTosiHHE MEXIYy IBYMS
TOYKaMH, OT TOUYKH JI0 TIPSIMOH,
IIJTMHA ITyTH Ha KBaJIpaTHON
CeTKe.

[IpumepsI IPSIMBIX B IIPOCTPAHCTBE

acIo3HaBATh Ha yepTexax,
WCYHKaxX ClIy4an B3aMHOTO
ACTIOJIOKEHUS IBYX MPSIMBIX.
300pakaTh ¢ MOMOLIbIO
UepPTEKHBIX HHCTPYMEHTOB Ha
HEJTMHOBAHHOW U KJI€TYAaTON
OyMmare JBe IepeceKaronmecs
psIMbIe, JIBE TIapaljiesIbHbIe
[IPSMBIE, CTPOUTH MPSIMYIO,
MepIIeHANKYIISPHYIO TaHHOM.
[IpuBOAUTH NpUMeEPHI
MapasieIbHOCTH U
[epIIeHANKYIISIPHOCTH TIPSIMBIX B
[IPOCTPAHCTBE.
PacnosHaBaTh B
MHOT'OYTOJIbHUKAX
[TEpIIEHANKYIJISIPHBIE U
[apasuielbHBIE CTOPOHBI.
300paskaTh MHOTOYTOJIbHUKU
napaieibHbIMU,
CPIEHAUKYJISIPHBIMU
TOPOHAMH.

http://school-
collection.edu.ru/

https://resh.edu.ru/




HaxoauTh paccTosiHHE MEKIY
IByMsI TOUKaMHM, OT TOUYKH JI0
[PSAMOi, UIMHY ITyTH Ha
KBaJPaTHOI CETKe, B TOM YHCIIe
MCTIONB3Ysl IM(BPOBBIE PECYPCHI

/Ipoou (32 u)

OOBIKHOBEHHAS IPOOH, OCHOBHOE
CBOMCTBO IpOOH, COKpaIeHIe
npob6eii. CpaBHEHHE U
YIOPSIIOYMBaHUE POOEH.

JlecsaTiuunble 1podu 1
MeTpHUYecKasi CHCTEMa Mep.
ApupmeTnyeckue JIeHCTBHUS C
OOBIKHOBEHHBIMH H JICCSTUUHBIMH
MpOOSIMH.

OtHomeHue. /leeHne B JaHHOM

OTHOIIEHNH. MacmTal, mponopIusl.

[Tonsitue npoueHTa. Beriunciaenue

IMPOLCHTA OT BEJIMYMHBI 1

CpaBHHBATH M YIOPSI/IOYUBATH
poOH, BLIOUPATH CIOCOD
CcpaBHEHHUS ApoOeH.
IpencraBiasATh 1€CITUUHbIE
1IpOOH B BHJIE OOBIKHOBEHHBIX
po0Oeit 1 OOBIKHOBEHHBIC B BUJIC
ECATUYHBIX,

HMCII0JIL30BATH DKBHBAJIEHTHLIE
MpeacTaBIeHHs IPOOHBIX YHCET
[IPY UX CPABHCHHH, IIPU
BBIYMCIIEHHSIX.

Hcnonb3oBaTh J1eCATUYHBIE
npobu npu peoOpazoBaHUN
BEJIMYMH B METPUUYECKOMN

CUCTCME MCDP.

http://school-
collection.edu.ru/
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BCIIMYMHEI I10 €€ IIPOLICHTY.

PeriieHre TEKCTOBBIX 3aaa4,

COJCPIKAIINX IPOOH U IPOLIEHTEL.

[ [pakTryeckas paboTa
«OTHOIIECHHUE JUTMHBI
OKPYXKHOCTH K €€ THaMeTpy»

BbInoJHATH apupMeTHYeCKHE
nelcTBHS ¢ OOBIKHOBEHHBIMHU U
IIeCITUYHBIMU IPOOSIMHU.
BLIYHUCISATh 3HAYCHUS
BRIPAKCHUH, COAEPIKAITIX
OOBIKHOBEHHBIC U JCCITHIHBIC
IpOoOH, BBITIOIHSATH
mpeoOpa3zoBaHusl JPOoOCH,
BHIOMPATH CIIOCO0, IPUMEHSIITH
CBOCTBA apu(hMETHYSCKUX
eiCcTBUI J1s1 pallMOHATIU3alUuN
BEITHCIICHUM.
CocTaBJIsSITL OTHOILLICHUS U
[TPOTIOPIINH, HAXOAUTH
OTHOIIIEHHE BEJIUYNH, IEIUTH
BETMYUHY B JIAHHOM
orHOoIIeHnH. HaxoauTh
DKCMEPHMEHTAIBHBIM MyTEM
OTHOIIIEHUE JTHHBI OKPYXXHOCTH
K €€ InaMeTpy.
HTEPNPETHPOBATH MACIITA0
aK OTHOIIICHHE BEIIUYMH,
axXoJMTh MaciuTal IjIaHa,




KapTbl U BBIYUCIIST

paccTOsIHUS, UCTIONB3YSI

MaciTao.

OOBSACHATH, UTO TAKOE

MPOIICHT, YOTPEOISITh 000POTHI
PEUH CO CIIOBOM «IIPOLICHTY.
BoipaskaTh npo1eHTHI B Jpo0sX

1 TpoOu B MPOIEHTAX,
OTHOLICHUE JIBYX BEJIMYUH B
MPOIICHTAX.

BoruucassTh NpoleHT OT Yuciia |
YHCIIO 110 €r0 TPOIICHTY.
OxpyrasTb 1podu u

MPOIICHTHI, HAXOAUTh
MPUOJTMIKEHUS YHCEIT.

Pemats 3agaum Ha yacTy,
MPOIIEHTHI, MPOTMIOPIINH, Ha
HaxOXXJeHUE Npodu (TIpoIeHTa) OT
BEJIMYMHBI U BEJTUUUHBI 110 €€ ApooH
(mporieHTy), Apodu (TIporeHTa),
KOTOPBII COCTaBIISIET OJTHA
BenM4unHa oT Apyroi. [lpuBoauTs,




pa3oupaTh, OLeHUBATDH
pa3IMUYHBIC PELICHMUS, 3aITUCU
PEIICHNH TEeKCTOBBIX 3a/a4.
N3BaexkaTs MHPOPMALMIO U3
Ta0JIMI] U TUarpamm,
WHTEPIIPETUPOBATH TaOJTHMIHBIC
JJAHHBIC, OIIPCACIATD
HauOOJIbIIIee ¥ HAUMEHBIIIEE U3
MPEACTABJICHHBIX TaHHBIX




HazBaunue pa3geia
(Tembl)
Kypca (44cJI0 YacOB)

OcHoBHOe coepkaHue

OcHOBHBIE BUBI

JAeATETbHOCTH 00YYAIOLIUXCS

DOP

Harasanas reomerpus.
CummMmeTtpust (6 1)

OceBasi CHMMETpHUSL.
[ [eHTpasIbHASI CHMMETpPHUSI.

[TocTpoeHune
CUMMETPUYHBI

X (uryp.
[[pakThueckas padora
«OceBasi CHMMETPUS.

CrMMeTpHs B IPOCTPAHCTBE

Pacno3sHaBaTh Ha yepTexax u
M300paKeHUSIX, H300PaKaTh OT
PYKH, CTPOUTH C TIOMOIIHIO
MTHCTPYMEHTOB (purypy
OTPE30K, JIOMaHYI0,
TPEyroJIbHUK, TPSIMOYTOJIbHHK,
OKPY>KHOCTbH), CAMMETPHYHYIO
TAHHOW OTHOCUTEIBHO MPSIMO,
TOYKH.
HaxoanTs npuMepbl
CUMMETPHUH B OKPYIKAIOIIeM
Mupe. MoaeaupoBaTh 13 Oymaru
iBe (PUTypBI, CHAMMETPHUYHBIC
OTHOCHUTEIHHO TIPSIMOiA;
KOHCTPYHPOBATH
reoMeTpuIecKre

KOH(UTYpaIUH, UCTIONB3YSI

http://school-
collection.edu.ru/
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BOMCTBO CUMMETPHUH, B TOM

HCJIE C TIOMOIIBIO ITU(POBBIX

€CypCOB.

ccJie0BaTh CBOMCTBA

M3y4YCHHBIX (QUTYD, CBSI3aHHBIC C
CUMMETPUEN, UCIIONb3YS
DKCIICPUMEHT, HAOJI0ICHHE,
MOJICITHPOBAHNE.
(O00CHOBBIBATh, ONIPOBEPraTh C
MTOMOIIIEIO KOHTPIIPUMEPOB
yTBEPIKJIEHUS O CAMMETPHUH

(puryp

Bripa:xkeHusi ¢ 0ykBamu
6)

[ [pumeneHne OyKB aJst
Bancl MaTeMaTHIeCKUX

byKkBEHHBIE BBIpA)KEHUS U
UM CJIOBBIE TOJCTAHOBKHU.
byKBEeHHBIC PABEHCTBA,
HaX0XACHUE HEM3BECTHOTO
|1<0Mn0HeHTa. Dopmyisl

BBIPA)KEHUI U IIPEIOKEHUI.

[Mcnonb3oBaTh OYKBBI 7151
0003HAYEHUS YUCe, IPU
BAaIlHCH MAaTEMAaTUYCCKHUX
yTBEPKICHHI, COCTaBJIIATh
6YKBCHHBIG BBIpaXCHUA 110
yCIIOBUIO 3aJauu.
€CJIeJ0BATDh HECIIOKHbIC
HCIIOBBIE 3aKOHOMEPHOCTH,
CIOJIb30BaTh OYKBBI ISl UX




3aIUCH.

BbIunciasiTe 4HCIIOBOE
3HAYCHHE OYKBCHHOTO
BBEIPKCHHUS TIPH 3aJaHHBIX
3HAYCHUSX OYKB.
3anucbiBaTh GOPMYJIbI:
[epuMeTpa U TUIOINAIH
[PSIMOYTOJIbHUKA, KBAJpaTa;
TUTHHBI OKPY>KHOCTH, TUIOMIAIN
Kpyra; BBINOJHATH
BBLIYUCJIEHHS 10 STUM
(dbopmyiiam.

CocTaBasaTs GpopMyJibl,
BEIPAYKAIOIINE 3aBUCUMOCTH
MEX/Ty BEIMYMHAMU: CKOPOCTb,
BpEMsi, PaCCTOSTHHE; [IeHa,
KOJINYECTBO, CTOUMOCTb;
[TPOU3BOAUTEIHHOCTh, BPEMS,
00BEM pabOTHhI; BHITIOIHSITH
BBEIYHCIICHHUS TI0 DTUM
dbopmynam.

HaxoauTh HeU3BECTHLIN




KOMITOHEHT apu(PMETHISCKOTO
nercTBUA




Harasaanasa reoMmeTpus.
Durypsol
Ha miockocTu (14 4)

UeThIpEXYTOIbHUK,
[IPUMEPBI
YEeThIPEXYTOJIbHUKOB.

[ IpsIMOYTOJIBHUK, KBapPAT:
CBOICTBA CTOPOH, YIJIOB,
uaroHanen.

3mepenue yrinoB. Busl
TPEYroJbHUKOB.

[lepumeTp MHOIOyTOJIbHUKA.

[Tnomanb GUryps.
dopmyIel nepuMeTpa u
[UTOILA/IN TIPSIMOYTOJIbHHKA.
[1pubmmxEHHOE N3MEpEeHe
rIoIa I GUryp.
[IpakTHdeckas paboTa
«[lnomans kpyra»

Il/IsoﬁpamaTb Ha HEJTMHOBAHHOM
1 KJIeT4aToi Oymare ¢
MICTIOIb30BaHUEM YEPTEKHBIX
MHCTPYMEHTOB
UETHIPEXYTOJIbHUKH C
3aJaHHBIMHU CBOMCTBAMH: C
apasuieIbHBIMHU,
eprIeHANKYIIIPHBIMU, PABHBIMHU

CTOPOHAMH, IPSMBIMH YTJIaMH U
1p., paBHOOEAPEHHEII
rpeyronbpHuK. IlpenaaraTsh u

[TOCTPOCHUSL.
CCJIeI0OBATH, HCIONB3YS

KCIIEPUMEHT, HaOJII0ICHHUE,
0JIeJINPOBaHKE, CBOMCTBA
PSAMOYTOJIBLHHKA, KBA/IpaTa,
a30MBaTh HAa TPEYTOJIbHUKH.
0O0CHOBBIBATH, ONPOBEPraTh C
OMOIIIbI0 KOHTPIIPUMEPOB
TBEPKJICHUS O
PSIMOYTOJIbHUKE, KBaJIparte,

http://school-
collection.edu.ru/
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00CyKIaTh CIIOCOOBI, ATTOPUTMbI




pacno3HaBaTh BEpHBIC U
HEBEPHBIE YTBEPKICHHUS.
N3MepsTh U CTPOUTD C
[MOMOIIIbIO TPAHCIIOPTHPA YTJIbI, B
TOM YHCJI€ B MHOTOYTOJIbHUKE,
CPaBHUBATD YIJIb;
pacno3HaBaTh OCTphIE, IPSIMBIE,
TyIible, pa3BEPHYTHIC YIIIBL.
Pacno3naBartsh, u300paxarb
OCTPOYTOJIbHBIN,
[PSIMOYTOJIbHBIH, TYIIOYTOJIbHBIH,
paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOJbHUKH.
BbruncasaTh nepumerp
MHOT'OYT'OJIbHUKA, IJI0MIAb
MHOTOYT'OJIbHUKA pa30reHueM

Ha [PSMOYTOJIbHUKH, HA paBHBIE
(urypsl, NCIOIB30BATH
METPUYECKUE €TUHHIIBI
M3MEPEHMS JUIMHBI U

[LIOILA/IH.

Hcnoab3oBaTs NpUOJIMKEHHOE
U3MepeHHe JUIMH U IuIolaeil Ha




KJIeT9aToi Oymare,
NpuOIMKEHHOE U3MEPEHHUE
TUTMHBI OKPYKHOCTH, TIOMIA M

KpyTa




HaszBanue

paszaena (TeMbl) OcHoBHOe coiep:kaHue OcHOBHbIE BH/IbI PDOP
Kypca (4UcJI0 YacoB) JAeiTeJIbHOCTH
00y4yarIuxcst
Moso:xuTEILHbIE H [{enbie uncna. Moy http://school-

OTpULIATEC/IbHbIC
qyucJjaa

(40 u)

qHCcIIa, FeOMeTpuIecKast
MHTEPIPETAL MOTYJIA.
UrcoBbIe TPOMEKYTKU.

[looxuTENbHBIC U
OTPUIIATETHHBIC YHCIIA.
CpaBHEHHE
[10JI0KUTEIIBHBIX B
OTPUIIATEIHHBIX YHUCETT.
Apudpmernieckne
IeHCTBUSI C
[MOJIOKUTEITLHBIMU U
OTpULIATEIbHBIMU
UMCIIaMHU.

Pemnienne TeKCTOBEIX 3a1a4

IIpuBoAUTHL NPUMeEPHI

HCIIOJIb30BaHUA B peaanoﬁ
JKHU3HHU ITOJIOXKHUTCIIBHBIX U

OTPHULIATEIIbHBIX YHUCEIL.
HN300paxath ueinbie

YHCIIa, TOJI0KUTENBHBIE H
OTpHULATENbHBIE YHCITA
TOYKAMH Ha YUCIOBOU
IPSIMOiA, MCII0JIb30BATH
YUCIJIOBYIO IIPSIMYIO JUIS
CPaBHEHHUS YHCEI.
IIpumeHsaTsL NpaBuIa
CpaBHEHH,
YHOPSAI0YHUBATH LIEJIbIE
qyciia; HAXOAUTb MOIYJIb
qucia.

DopmMyIMpPOBaTh NPaBUJIa
BBIYMCIICHUS C

icollection.edu.ru/
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IIpexncrasiienue
JAHHBIX
(64)

ITOJIOXKUTEIIbHBIMU 1
OTpULIATETLHBIMU
YHCJIaMU, HAXOAUTh
3HAYEHHUSs YHNCIOBBIX
BBIPAYKEHUM, COJIEpIKAIIX
JIEHCTBUSA C
IIOJIOYKUTEIbHBIMU 1
OTpULIATEITLHBIMHU
YHUCIaMHU.

IIpumeHsaTs cBolicTBa
CJIO’KEHUS U YMHOXKEHUS
JUTSI TIPE0Opa3oOBaHUS CYMM
Y IPOU3BEACHUI

[IpsiMoyroJibHas cucreMa

KOOpAWHAT Ha IJIOCKOCTHU.

KoopauHaThel TOUYKH Ha
[JIOCKOCTH, adcIucca u

OpIIMHATA.

Cronbyarbie U KpyroBble
TuarpamMmel.

[IpakTnueckas paboTa

«ITocTpoenue

OO0bsicHATDH U
WLTIOCTPUPOBATH MOHSITHE
MPSIMOYTOJILHOW CHCTEMBI
KOOPJIMHAT Ha IJIOCKOCTH,
HCII0JIb30BaTh
TEPMHHOJIOTHIO; CTPOUTh
Ha KOOPJIMHATHON
MJIOCKOCTH TOYKU U

(GuUrypbl 10 33JaHHBIM

http://school-
collection.edu.ru/
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arpaMmy).

KOOpJMHATaM, HAXOUTh
KOOPJMHATHI TOYECK.
Yurath cTOJIOYATHIE U
KPYTOBbIC JHArPaMMBI;
HHTEPNPETHPOBATH
JlaHHBIC; CTPOUTH
cTON0YATHIC THATPAMMBI.

Periienre TeKCTOBBIX 3a71ad,
COJEPIKAIINX JJAHHBIE,
[TpEe/ICTABJICHHbIE B
Ta0JIMIIax ¥ Ha JUarpaMMax

HUcnoab3oBaTh
uHopmanmio,
MIPEACTABICHHYIO B
Ta0IuIax, HA AUArpaMmax
JUISL pELLIEHUST TEKCTOBBIX
3aja4 1 3aJa4 U3
peaibHOM KU3HU

Haransanas
reoMeTpus.

Durypbi
B IIPOCTPAHCTBE

(CA))

IIpssMoyroJIbHBII
rapajuieNenumen, Kyo,
IpU3Ma, IUPAMUIA,
KOHYC, IMJIMHAP, 11ap U

chepa. Mzobpaxenune

Pacno3naBath Ha
yeprexax, pucyHKax,
ONMHUCHIBATD [TUPAMHU/LY,
MpU3MY, [AJIUH]IP, KOHYC,
map, H300paxaTh Ux OT




MIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
IWIMHIpPA U KOHYCA.

[IpakTndaeckas padora
«Co3znanue Mmozenei
MPOCTPAHCTBEHHBIX
buryp».
[ToHsTHE 00BEMA; CTUHHIIBI
n3mepeHust 00béMa. O0BEM
MPSIMOYTOJILHOTO
napajuiesenumnesa, Kyoa,
(hopmyier 06BEMA

PYKH, MOeJIHPOBATH 13
OyMmarw, TIacTUIINHA,
MIPOBOJIOKH U JIp.
IIpuBoAUTH NPUMeEPHI
00BEKTOB OKPYIKAIOIIETO
MUPa, UMEIOINX (OPMBI
Ha3BaHHBIX Tell.
Hcnoan3oBath
TePMHHOJIOTHIO: BEPIINHA,
pebpo, TpaHb, OCHOBaHUE,
BBICOTA, paInyC U
JInaMeTp, pa3BEpPTKa.
N3yuars, ucronbs3ys
IKCIIEPUMEHT, Ha0JII0ICHUE,
M3MepeHue,
MOJIEJTMPOBAHKE, B TOM
qyciie KOMIBIOTEPHOE, U
ONMHUCHLIBATH CBOIiCTBA
HA3BAaHHBIX Tell, BHIABJIATH
CXO/ICTBA M Pa3JIMYHUA:
MEXIy NUpaMua0n U
MPU3MOI; MEKITY




LHWJIMHIPOM, KOHYCOM U
IapOM.

PacnosnaBathb pa3BEpTKU
napajuiesenuresa, Kyoa,
MIPU3MBI, TUPAMU/IBI,
KOHYca, IFIHH/IPA;
KOHCTPYHPOBATh JIaHHBIC
TeJla U3 Pa3BEPTOK,
CO3/aBaTh UX MOJIEIIH.
Co3naBatp Moaen
MPOCTPAHCTBEHHBIX (PUTYD
(u3 Oymaru, poBOJIOKH,
TUTACTUJIMHA U JIP.)
HN3mepsiTe HA MOJeIAX:
JUTHHBI pédep
MHOTOTPAaHHUKOB, THAMETP
mapa.

BoeiBoauth popmy.ry
00BbEMa IPSIMOYTOIBHOTO
napajuleenuIesa.
Bobrumncasars mo
hopmyJsiam: 00bEM




MPSIMOYTOJIEHOTO
napajuiesenuresa, Kyoa;
WCTIOJIb30BaTh CAMHUIIBI
M3MepeHns 00bEMa;
BBIYMCISTH 00BEMBI TET,
COCTaBJICHHBIX U3 Ky0OOB,
napaJuIeseuIe/0B;
pelaTh 3a1a4u C
PpCaJIbHBIMU JJaHHBIMU

IToBTOpEHuE,
00001IeHNE,
cucTeMaTU3aums

(20 u)

[ [oBTOpEHNE OCHOBHBIX
[TOHSITUH

1 METOZ0B KypcoB 5 1 6
KJIACCOB,

000011IIeHHE U
CHCTEMAaTH3allus 3HAHUI

BoruncasaTs 3HaUYCHUS
BBIPKCHHM, COACPIKAIIIX
HaTypallbHbIE, 1IETIbIE,
MOJIOKUTEIBHBIC U
OTpULIATEIIbHBIC

YHciia, OOBIKHOBEHHEIE U
JIeCSITUYHBIE TPO0H,
BBIIIOJIHATE

peoOpa3oBaHuUs YUCEN U
BBIPAKCHUI.

Boi0upaTth cnnoco6
CpaBHEHHS YHCEll,
BBIYMCJICHHI,

NPUMEHSITh CBOMCTBA
apu(PMETHUYCCKHUX JICHCTBHI
TS

paMoHAIN3AINT




BbIAUJITHIN.

Pemars 3aga4n U3 peajbHOU
JKU3HH, IPUMEHSTh
MaTeMaTH4YecKHe 3HAHUsI
IUIS PELICHUs 3a/1a4 U3
ApYTHX

IIPEAMETOB.

Pemate 3agauu pasHbiMu
crnocodaMu, CpaBHMBATD,
BBIOMPATH CNOCOOBI
peuicHuA 3a1a4u.
OcymecTBJIATH
CaAMOKOHTPOJIb BBIITOJHACMBIX
JIeHCTBUIM

1 CaMOIIPOBEPKY pe3yJbTaTa

BBIYUCJIEHUN




Pabouast nporpamma y4e0HOro Kypca «Asareopa» 7 — 9 kiaccnl

1. Hean u3yuyeHus yae0HOT0 Kypca «AJuredpa» 7 — 9 kiacchol

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOW INKOJIBI: OHAa OOECIIEYMBACT H3yUCHHE
JPYTUX AUCHUIUINH, KaK €CTECTBEHHOHAYYHOTO, TAK U TYMaHUTAPHOTO IHUKJIOB, €€ OCBOCHHE HEOOXOIMMO
JUISL TIPOJIOJDKEHHUST O0pa3oBaHWsS W B TOBCETHEBHOW >KM3HU. Pa3zButue y oOydaromuxcsi Hay4HBIX
NPEJICTABICHU O TMPOUCXOXKICHHUH M CYHIIHOCTU anredpanyeckux abcTpakuui, Crnocode OTpaskeHus
MaTeMaTUYeCKOW HayKOW SBIEHWW W TPOIECCOB B NPHUPOAEC M OOIIECTBE, POJIU MaTEMaTUUECKOTO
MOJICIUPOBAHMsI B HAYYHOM TIO3HAaHMM M B TPAaKTUKE CHOCOOCTBYeT (OPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUSI M KAueCTB MBIIUICHUS, HEOOXOAUMBIX I aJalTallid B COBPEMEHHOM ILH(poBOM
obmectBe. M3yueHune anreOpbl ecTECTBEHHBIM 00pa3oM oOecreyrBaeT pa3BUTHE yMEHUs HaOJroAaTh,
CpaBHUBATh, HAaXOIHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBHS M BBIBOABI, (OPMYIUpPOBaTh yTBepxkaeHus. OcBoeHue
Kypca anreOpbl 0OecreunBaeT pa3BUTHE JIOTMYECKOT'O MBIIUICHUS OOYYaIOIIMXCS: OHM MCIOIb3YIOT
JeTyKTUBHBIE W WHIYKTUBHBIC PACCYXICHHs, O00OOIICHHEe W KOHKPETH3aIMio, a0CTparupoBaHUE W
anajoruto. OOydeHune anreOpe MpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOW IESTEIHHOCTH
00yYaroImuxcsi, H0O3TOMY CaMOCTOSTEIILHOE PELICHHE 3aj]ad €CTECTBEHHBIM 00pa30M SBJISIETCS peain3anueil
JeSITeIbHOCTHOTO MPUHIIMIIA O0YUYEHUSI.



B cTpykType nporpammsl yueGHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHMMAIOT
COJIepXKATEIbHO-METOAUYECKUE JMHUK: «Yucia W  BBIYUCICHUN»; «AJIreOpanuecKkue BbIPAXKECHUNN;
«YpaBHeHUs U HepaBeHCTBa»; «Dynkummy». Kaxnas u3 3TUX COAEPKATEIBHO-METOJUYECKUX JIMHHUU
pa3BUBAaeTCs Ha MPOTSHKEHUU TPEX JIET H3YyYeHHUsl Kypca, €CTECTBEHHBIM O0pa3oM HeperuieTasch U
B3aUMOJICICTBYS C JPYTUMHU €ro JIUHUAMU. B Xol1e u3ydeHus Kypca 00y4aronumcs MPUXOJUTCS JTOTHYECKH
paccykaaTh, UCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3U ¢ 3THM LienecooOpa3HO BKIIOYUTH
B IIPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTMKH, IIPOHU3BIBAIOLINE BCE OCHOBHBIEC Pa3/eiibl MaTeMaTH4YECKOTO
00pa30BaHus U CIOCOOCTBYIOLIME OBJIQJCHUIO O0YJAIOIIMMUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTHYECKOTO
A3bIka. TakuM 00pa3oM, MOXKHO YTBEP’KAATh, UTO COJAEPKATEIBHON U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpa» ABISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Yucna W BBIUKCICHMS CIY)KAT OCHOBOM Il JAJbHEHIIEr0 W3Y4EHHUs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y 00YJarOIUXCS JOTMYECKOT0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHHUS
HOJIb30BAThCS AITOPUTMAMM, a TaKXKe IMPHOOPETEHUI0 MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JUIS
MOBCEIHEBHOM XKU3HU. Pa3BuTHE MOHATHS O YHMCIIE B OCHOBHOW IIKOJIE CBA3aHO C PAallMOHAIbHBIMU H
UppalMOHATILHBIMU YMCIIaMHU, (OPMHUPOBAHUEM IPEJCTABICHUI O ACHCTBUTEIHLHOM 4YMCIE. 3aBeplleHHUe
OCBOCHMS YHMCIIOBOM IMHUM OTHECEHO K CTaplleMy 3BeHY 00I11ero o0pa3oBaHusl.

Copnepxanue AByX anreOpanyecKux JTUHUN — «AnreOpanueckue BBIpAXKEHHS» U «YpaBHEHUS U
HEpaBEHCTBa»  CIOCOOCTBYeT  (OPMUPOBAHMIO Yy OOydYaroIMXcs MaTeMaTH4ecKoro  arrmapara,
HEOO0XO0IMMOTO JUIs PeLIeHHs 3aJad MaTeMaTHUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX
3ana4. B ocHOBHOI 1IKOJIe Y4eOHBII MaTepyal TpyNnupyeTcs BOKPYT palliOHAIbHBIX BHIPAKEHUI.



Anrebpa AeMOHCTpPUPYET 3HaUEHHE MAaTEeMaTHUKU KaK S3bIKa AJIS OCTPOCHMS MAaTEeMaTHYeCKHX MOJENEH,
OIKCaHMsI TPOLIECCOB U ABJICHUN peanbHOro Mupa. B 3agaun o0ydenus anredpe BXOAAT TakxkKe JajbHeiee
pa3sBUTHE QJITOPUTMUYECKOTO MBIIUICHUs, HEOOXOJMMOIo, B YaCTHOCTH, [UIi OCBOGHMA Kypca
UH(POPMATUKHU, U OBJIa/ICHHE HaBbIKaMU JEYKTUBHBIX paccykaeHuil. [IpeoOpa3oBaHre cUMBOJIBHBIX (GOpPM
BHOCUT CBOH cnenu@uuyeckuii BKJIaJ B pa3BUTHE BOOOpPa)KEHHUs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.
Coneprxanne (HyHKIIMOHATBLHO-TPAQHUECKON JIMHUU HALICIEHO HA IOy4YeHUE IIKOJIbHIUKAMH 3HAHHUH

0 (pyHKIMAX KaK BaKHEHIIEH MaTeMaTH4ecKOM MOJENU AJIs ONUCaHMs U UCCIE0BaHUs pa3HO 0Opa3HbIX
IPOIIECCOB U SIBICHUI B mpupoje W obOmiecTBe. M3ydeHne 3TOro Marepuana CliocOOCTBYET Pa3BUTHIO y
0o0y4aroluXCcsi YMEHMSI HCIOJB30BaTh PpAa3IMYHbIE BBIPA3UTENbHbIE CPEICTBA fA3bIKA MaTEeMaTHUKU —
CIIOBECHBIE, CHMBOJMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHME MPEJCTABICHUNH O pOJU
MaTEMAaTUKHU B Pa3BUTHH LIUBUIN3ALUHU U KYJIbTYPBI.

2. MecTo y4e0HOro Kypca B y4eOHOM ILIAHe

CornacHo yueOHOMY IUIaHy B 7—9 Kiaccax u3ydaercss ydeOHbIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CIIEJYIOLINE OCHOBHBIE pa3fiefibl cojaepkaHus: «Uucna v BBIYMCICHUSA», «AnreOpanyeckue
BBIDAKEHUS», «YPaBHEHHs U HepaBeHCTBa», «DyHKIum». YueOHBIM MIaH Ha u3ydeHue anreOpsl B 7—9
KJIaccax OTBOJMT He MeHee 3 yueOHBIX YacoB B HEJEII0 B TEUCHUE KaXKA0ro roaa o0ydeHus, BCETo 3a TpH roaa
oOyueHus — He MeHee 306 yueOHbIX YacoB.



3. Conep:xanue yueOHOro Kypca «Ajaredopa» 7 — 9 kiacchl
7 Knacc

Yucna u eviuucnenusn
PanuonaabHble yncIa.

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEeXOJ OT OJHON (OpMBI 3amucu ApoOed K APYroi.
[loHsiTHEe palUMOHAIBHOTO 4YHUCJIA, 3alUCh, CPaBHEHUE, YIOPSIJAOYMBAHHME PALMOHAIBHBIX YHCEl.
ApudmeTndeckne ICHCTBUS C paliOHATBHBIMU 4YHCIaMH. PemieHuwe 3amad w3 peajlbHOW NPAKTHKU Ha
4acTH, Ha IpoOu.

Crenenb c HaTypalbHBIM TOKa3aTeleM: OINpeAeNieHHue, MpeoOpa3oBaHUE BBHIPAKEHUH HAa OCHOBE
oTpeeNieHus], 3aUCh OONBITNX YHCEI.

[TponieHTsl, 3aNUCh MPOILEHTOB B BHUIE IPOOH U IpoOH B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4H Ha
MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PealbHOM MPAKTUKU.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIN HATypaJIbHbBIX YHCEI.
PeanbHbIE 3aBUCMMOCTH, B TOM YHCJIE TIpSIMasi U 0OpaTHAst MPOTOPIIMOHATHFHOCTH.
Anzebpauueckue gvipasrxcenus
[TepemenHblE, YHCIOBOE 3HAYEHHE BBIPAKEHUS C TNEPEeMEHHON. JlomycThMble 3HAYECHUS
nepeMeHHbIX. [IpencraBneHne 3aBUCHUMOCTH MEXIy BeIHMUYMHAMU B BUAE (GopMyInbl. BeruucieHus mo
bopmymnam.



[IpeoOpa3oBanue OYKBEHHBIX BBIPRKEHHUH, TOXKIECTBEHHO pAaBHBIE BBIPAKCHHS, IpaBHIIA
npeoOpa3oBaHusl CyMM M HPOM3BEAEHUM, NpaBUIa PACKPHITUS CKOOOK M IPUBEACHUS IOJ0OHBIX
CllaraeMblXx.

CBoJicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

OpHowienbl M MHorowieHol. CreneHb MHorowieHa. Cllo)KeHHE, BBIUMTAHUE, YMHOKEHUE
MHOro4eHOB. DopMyIbl COKpAIEHHOTO YMHOXCHMS: KBaJpaT CyMMbl M KBaapaT pa3zHocTH. Dopmyiia
pa3HoOCTH KBagparoB. Pa3nokeHne MHOIO4ICHOB HA MHOKUTEIIN.

Ypasnenusn

VYpaBHeHMEe, KOpEHb YpaBHEHUS, IpaBUjIa MPeoOpa3oBaHusl ypaBHEHNUS, PABHOCHIIBHOCTh YPaBHEHUH.

JInneliHOE ypaBHEHUE C OJHOM IEPEMEHHOW, YMCIIO KOPHEW IMHEHHOIO YpPaBHEHWs, pELICHUE
JTUHEeNHbIX ypaBHeHHI. CocTaBiieHHE YpPaBHEHMH IO YCIOBUIO 3ajaud. PelieHue TEKCTOBBIX 3ajad C
IIOMOILBIO YPAaBHEHUM.

JluneitHoe ypaBHEHUE ¢ JByMsI IEpEMEHHBIMU U ero rpaduk. Cucrema IByX JUHEHHBIX YpaBHEHUH C
JIBYMsl TEepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CrocoOOM NOJACTaHOBKHU. Ilpumepsl pemeHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CHCTEM YPABHEHUM.

Koopounamut u cpagpuxu. @ynukyuu

Koopannara toukm Ha npsMod. YUucnoBble NpOMEXYTKH. PaccrosHMe MeXIy IBYMsI TOYKaMH
KOOPJMHATHOU IIPSIMOM.

[IpsimoyronbHas cucreMa koopanHat, ocu Ox u Oy. AGciycca 1 OpAMHATAa TOYKH HAa KOOPAWHATHOM
wiockocTH. [Ipumepsl rpadukos, 3a1aHHbIX GopMynaMu. YTeHne rpa@uKoB peanbHbIX 3aBUCUMOCTEH.



[Tonstue pynxuuu. I'padux Gpynkun. CoiictBa pynkumii. JInneitnas ¢pynkuus, e€ rpapux. I'paduk
¢byuaknun y= IxI. I'paduueckoe penieHre TMHEHHBIX YPaBHEHHUA U CUCTEM JTMHEHHBIX YPAaBHCHUI.

8 knacc

Yucna u eviuucnenun

KBanparusiii kopenb u3 uucna. Ilonstue o0 uppauroHanbHoM uucie. JlecaTnyHble TpUOIMKEHUS
UppalMoHaIbHBIX uYMcen. CBoicTBa apupMETHYECKMX KBAJpaTHBIX KOPHEHM W MX IpPUMEHEHHE K
IpeoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUM U BHIYUCIEHUSIM. [leficTBUTENbHBIE YKCIA.

Crenens ¢ nenslM MokasaresieM U e€ coiictsa. CTaHgapTHas 3aluch YHUCIa.

Anzebpauueckue gvipasicenus

KBanpaTHblil TpEXUIIEH; pa3I0KEHNE KBaPATHOTO TPEXUIECHA HA MHOKUTEIIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanueckoi Apodu. CrioxeHue, BBIMUTaHuE,
YMHOXXEHUeE, JieJIeHne areOpanyeckux Apooeil. ParonanbHble BeIpakeHUs U UX TpeoOpa3oBaHue.
Ypaeuenusn u nepasencmea

KBanpatHoe ypaBHeHHe, (Gopmyna KOpHEiHl KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHUH, CBOJIALINXCS K TUHEHHBIM U KBagpaTHEIM. [IpocTeiimune qpoOdHO-paloHaIbHbIE YPaBHEHHUS.

['paduueckas MHTEpIIpeTaIUs YpaBHEHHH ¢ IBYMs IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMsI IepeMeHHBIMU. [IprMeps! pelieHns CUCTEM HENMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMH.
Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.



YucnoBsle HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEpeMEHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB.JIMHEHbIE HEpaBEHCTBA C OAHON mepeMeHHOW. CuCTeMbl JTUHEUHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.

Dynkuyuu
[Tonsitre Gynknuu. O61acTh ONpeeIeHUs 1 MHOKECTBO 3HaUeHUH (yHKIUH. CriocoOb! 3a1aHusI
(b yHKIHIA.
I'padux ¢pynkuuu. UreHnue cBoiicTB pyHKIUU 10 €€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.
OyHKIIMH, OMMCHIBAIOIIUE MPSIMYIO M 0OPaTHYIO MPOMIOPLIUOHATBHBIE 3aBUCUMOCTH, UX TPa(QUKH.
Oynkuuny = x4y=xiy=vxy=lx| ['paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH.
9 knacc
Yucna u éviuucnenusn
JleicTBUTEIbHBIE YHCJIA.

PanyonaneHble yncia, MppalioOHaIbHbBIE YMCIIa, KOHEUHbIE U OECKOHEUHbIE ECITUYHbIE TPOOH.
MHOXecTBO JIeHCTBUTENBHBIX YUCENT; IeUCTBUTENbHBIE YUCIIA KaK OECKOHEUHBIE IeCATUYHBIE IPOOH.
B3aumHO 0/1HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U KOOPAUHATHOM
PSAMOIL.

CpaBHeHuUe IeHCTBUTENBHBIX YKCell, apu(METUYECKHE JeHCTBUS C JEHCTBUTEIBHBIMU YHCIIaMHU.
HN3mepenus, npudauKeHusl, OLeHKH.



Pa3mepbl 00bEKTOB OKPYXKAarOIIEr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.
[TpubnmxEHHOE 3HAYEHNE BETMYMHBI, TOYHOCTH Npubimxenus. Oxpyrienue uucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUH.

Ypaeénenus u nepasencmea
YpaBHeHus ¢ OHOM NepeMEeHHOI.

JIuneitnoe ypaBHeHue. PelieHne ypaBHEeHH, CBOIAIIMXCSA K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHMe. PelieHne ypaBHeHU, CBOAAIINXCA K KBapaTHBIM. bukBagpaTHOE ypaBHEHHE.
IIpumeps! pelieHns] ypaBHEHUN TPETHEUN U UETBEPTOM CTETIEHEN PA3IIOKEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-paiMOHAIBHBIX YPaBHEHUH.

Perienue TeKCTOBBIX 3aau alreOpandeckuM METOAO0M.

Cucrembl ypaBHeHUI.

VYpaBHeHMe ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Pemenune cucreM AByX JIMHEHHBIX YpaBHEHUH ¢
JIBYMS IIEPEMEHHBIMU. Perienne cucTem IByX ypaBHEHHUH, OJJHO U3 KOTOPBIX JINHEWHOE, a Ipyroe —
BTOpOI1 cTeneHu. I'paduueckas nHTEpIIpeTalysi CUCTEMbl YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

HepaBencrBa

YucioBblE HEPABEHCTBA U UX CBOMCTBA.
PemreHne nuHEHHBIX HEPAaBEHCTB C OJHOW IEpEeMEHHOM. PelleHne cHucTeM JIMHEWHBIX HEPABEHCTB C
onHOW mepemeHHO#l. KBangpaTHble HepaBeHcTBa. ['paduyeckas umHTepnpeTanus HEPaBEHCTB U CHUCTEM
HEPaBEHCTB C JBYMS [IEPEMEHHBIMH.



Dyukyuu
KBanparuunas ¢pynkius, e€ rpaduk u coiicta. [lapabona, KoopAHMHATHI BEPIIUHBI 1apadoJIbl, OCh
CUMMETpPUHU TapadoJIbI.
K —
['paduku byHKIMI: y=kn,y = ke by = 2 A x%y =Vx,y = |l U UX CBOMCTBA.
Yucnoswie nocredosamenbHocmu
Onpenesienne U cocoObI 32IaHUS YN CIOBBIX MOCI€10BATEILHOCTEM.
[TonsiTHE YMCIIOBOM MOCIIEIOBATEILHOCTH. 3aaHue TIOCIE0BATEIIbHOCTA PEKYPPEHTHON (HOpMyIoit
1 GOpMyIIOif n-ro 4ieHa.
ApudmMernyeckasi M reoMeTpuYecKasi MPOrpeccum.
Apudmerrnueckas U reomeTpudeckas nporpeccu. DopMyIsl n-ro uiaeHa apuhMeTHIecKon u
T€OMETPUUYECKON MTPOTrPECCUI, CYMMBbI IEPBBIX N YJICHOB.
N300pakeHne WwieHOB apu(pMETHIECKON U FeOMETPUIECKON MPOrPecCHii TOYKaMH Ha

KOOPAMHATHOM MJIOCKOCTH. JIMHEHHBIN U AKCIIOHEHIMAIBHBIN pocT. CI0XKHbBIE IIPOLICHTHI.

4.Il1anupyemMble NpeIMETHbIE Pe3yJbTATHI 0CBOCHHSI pado4el MPOrpamMmbl
Kypca «AJredopa» 7 — 9 kiaace

1 Knacc



\
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OcBoenne yaeOHOT0 Kypca «Anredpa» 7 Kiacc JOHKHO 00eCIeYynBaTh TOCTHKCHUE
CJICAYIOIIMX TPEJAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:
Yucna u evluucinenus

BrImonHATh, coyeTast yCTHbIE U MMCbMEHHBIE TPUEMBL, apU(pMETHUECKUE JEHCTBHS C pallHOHATIBHBIMU
qrCIaMHu.

HaxonuTh 3HaUeHUs YMCIIOBBIX BBIPKEHUI; IPUMEHSTh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHUS
3HAYEHUH JPOOHBIX BRIPOKEHHM, COACPKAIUX OOBIKHOBEHHBIE H JECATHYHBIE TPOOH.

IlepexonuTs OT OHOM (HOPMBI 3aMKUCH YUCEN K JPYTOH (TpeoOpa30BRIBATh AECATUIHYIO APOOh B
OOBIKHOBCHHY0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JICCATHYHYIO POOB).
CpaBHI/IBaTL " ynopsaao4rMBaTh palluOHAJIbHBIC YUCJIa.

OKpyriI4Th Yucia.

BrInonHATS NPUKUAKY U OLIEHKY pe3yIbTaTa BEIYUCIEHUH, OIIEHKY 3HAaUEHUH YHCIIOBBIX BBIPAKEHHUH.

BrimonasaTe HeﬁCTBHH CO CTCTICHAMU C HAaTypPaJIbHBIMU IOKa3aTCIIAMU.

HpI/IMeHﬂTL NPU3HAKU JCJIMMOCTH, Pa3jIOKEHHUE HAa MHOKUTEIN HATYpPaJbHbIX YUCEIL.

Pemats MIPaKTUKO-OPUCHTUPOBAHHBIC 3aa4U, CBA3aHHBIC C OTHOIICHHUEM BCIIMYNH,
MPpOMNMOpPHUOHAIIBHOCTBIO BEJIMYUH, TPOLUCHTAMU; UHTCPIIPECTUPOBATH PE3YJIbTATHI pCHICHUSA 3a/1ad C
YUYE€TOM OIrpaHUYCHUHU, CBA3AHHBIX CO CBOUCTBAMH PACCMATPHUBACMBIX OOBHEKTOB.

Anzebpauueckue sviparrcenus

Hcnonp3oBaTh anredpandeckyro TEPMUHOJIOTHUIO M CUMBOJIMKY, IPUMEHSTD €€ B IPOLIECCE OCBOCHHUS
yueOHOro MaTepHaia.



Haxoaute 3HaueHMs1 OyKBEHHBIX BBIPAKEHHUH MTPH 33JJaHHBIX 3HAUYCHUSX MEPEMEHHBIX.

BEITIONHATE TPe00pa30BaHusI LIENIOTO BBIPAXKCHUST B MHOTOWICH IIPUBEICHUEM MOJOOHBIX CIIAraeMbIX, PACKPBHITHEM
CKOOOK.

BbInonHATE YMHOXKEHHE OJHOYWICHa HA MHOTOYJIEH M MHOTOWIEHA HA MHOTOWICH, IPUMEHATH (POPMYJIbI
KBaJpaTa CyMMBI M KBaJpaTa pasHOCTH.

OcyliecTBIATh Pa3oKEHUE MHOTOYIEHOB HA MHOYKHTEIHM € MIOMOILBIO BBIHECEHHS 3a CKOOKH 001IEro
MHOKHTEIIS, TPYIIUPOBKY CIIaraeMbIX, IPUMEHEHUsT POPMYIT COKPAIEHHOTO YMHOXKCHUSI.

[IpumensTh npeoOpa3oBaHusl MHOTOWICHOB AJISl PEILICHUS Pa3IMYHbIX 3a7a4 U3 MaTEeMAaTHKH, CMEXHbIX
NPEIMETOB, U3 pealbHON MPAKTHUKH.
Hcnonb30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbIMH IMOKa3aTCIIAMU JJIA HpeO6pa30BaHI/IH BBIpa)KeHPIfI.

Ypaenenuﬂ U Hepaeencmea

Pemrate nuHeliHbIE YpaBHEHHUS C OIHOW IIepeMEHHOMN, IPUMEHSISI ITPaBUIIa Iepexoa OT UCXOIHOTO
YpaBHEHUS K paBHOCHWIIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIIO KOPHEM YpaBHEHUSI.

IIpumeHnsTh rpadMueckue METOIBI IPH PEIICHUH JTMHEWHBIX YPaBHEHUH U UX CHCTEM.

HOZ[6I/IpaTI) MIPUMCEPHI I1ap YUCCII, ABJIAIOINUXCA pCIICHUEM JIMTHEHHOTO YpaBHCHHSA C ABYMS ICPEMECHHBIMHU. CTpOI/ITI: B
KOOpZ[HHaTHOfI IIOCKOCTHU r“paqn/n( JINHEWHOTO YpaBHCHHSA C ABYMs ICPEMCHHBIMU

HOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUS.

Pemates cuctemsl JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C AByMs IEPEMCHHBIMU, B TOM YHUCJIC Fpa(bI/I‘IeCKI/I.

CocTraBiaTs U peuaTtb JIMHEHHOE YpaBHCHHUE WJIH CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ 110 YCJIOBHUIO 3a/1a4H,
HHTCPIIPETUPOBATH B COOTBETCTBHUH C KOHTCKCTOM 3ada4u HOJ'Iy‘-IeHHbII\/'I pe3yiibTart.



Koopounamut u epaguxu. @ynkyuu

N300paxarh Ha KOOPAWHATHOM MPSMOU TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIUHATAM, JIYH,
OTPE3KH, MHTEPBAJIBI; 3a IICHIBATh YUCIIOBBIC IPOMEXKYTKH Ha aNnreOpandeckoM s3bIKe.

OTMevaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 33JaHHBIM KO OpAMHATAaM; CTPOUTH I'paMKK JTHHEHHBIX
¢ynkuuit. Ctpouts rpaduk pyakumn y= I x1.

OnuceIBaTh C MOMOIIBIO (PYHKIUN U3BECTHBIC 3aBUCUMOCTH MEXy BEITHUYNHAME: CKOPOCTh, BPEMS,
paccTosiHUe; [IeHa, KOJTUIECTBO, CTOMMOCTD; TPOU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOTHI.
HaxonnTs 3HaueHHe QYHKIMU 110 3HAYCHHUIO ¢€ apryMeHTa.
ITonnmars Fpa(I)I/I‘IGCKI/Iﬁ crocod MNpCACTaBJICHUSA U aHAJIN3a I/IH(I)OpMaI_II/II/I; H3BJICKATb U UHTCPHPETUPOBATH I/IH(I)OpMaI_[I/I}O u3
I‘pa(bI/IKOB PpCaIbHBIX IMTPOUECCOB U 3aBUCUMOCTEH.
8 knacc
OcBoenue yaeOHOTO Kypca «Anredpa» 8 Ki1acc JOJDKHO 00eCIeyuBaTh JTOCTHKCHUE
CIIETYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:
Yncna v BoIYHCTEHUS

Hcnonbs30BaTh HaYaJIbHBIE IPEICTABICHUS O MHOXKECTBE JIEUCTBUTENIBHBIX YUCEI JUIsl CPABHEHHUSI, OKPYIJICHUS U
BBIUMCIICHUN; N300pakaTh NEHCTBUTENbHBIC YHCIa TOUKAMH Ha KOOPIWHATHOMN MPSMOH.

[TpuMmeHsTh mNOHATHE apu(METHYEeCKOro KBaApPATHOTO KOPHs, Ha- XOAWUThb KBaJpaTHbIE KOPHH,
UCIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYJIATOP; BBIIOIHATH MPEOOpPa30BaHUs BhIPAXKEHHH, COIepKaluX
KBaJPaTHBIE KOPHU, UCIIOJb3Ysl CBOMCTBA KOPHEH.



Hcnonb30Bath 3amucu OOIBIIUX ¥ MATBIX YHUCEN C TOMOIIBIO JECATUYHBIX IpoOei u creneHei uncna 10.
AsredOpanyeckue BbIpasKeHM sl

HpI/IMCHﬂTL MOHATHC CTCIICHU C ICJIBIM ITOKA3aTCJICM, BBIIIOJIHATH Hp606paSOBaHI/I$[ BLIan(CHHﬁ,
CoACpKaIIUX CTEIICHU C LEJIbIM ITOKA3aTCIIEM.

BEINONHATE TOKAECTBEHHBIC IPEOOPA30BAHMUS PAIIMOHATILHBIX BBIPAKCHUH Ha OCHOBE MPaBWJI ICHCTBUI HaJ
MHOTOYJICHAMH U alTeOpandecKUMU APOOSIMH.

PaCKJ’[aZ[LIBaTI) KBa)IpaTHLIﬁ TpéX'{J'ICH Ha MHOXHUTCJIN.

[IpumensTh Mpeodpa3oBaHys BRIPAXKESHUH I peIlleHHs pa3IMYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX NIPEMETOB,
U3 peaIbHON IPAaKTUKU.

YpaBHeHHS U HEPABEHCTBA

Pemats J'II{I’HCI‘/’IHLIG, KBaJApaTHBIC YPAaBHCHUA U pallMOHAJIbHBIC YPAaBHCHUA, CBOAAIIUECA K HUM, CUCTEMBI IBYX
YpaBHCHUHN C ABYMs IICPEMCHHBIMU.

[IpoBOoMTH MpOCTENIINE UCCIIETOBAHNS YPABHEHNUN U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C IPUMEHEHHEM
rpaduyueckux npeacTaBieHul (yCTaHAaBINBATh, UMEET JIM YpaBHEHHE WM CHUCTEMa ypaBHEHUI
pEILLEHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

HCpCXO,Z[I/ITB OT CIIOBECHOH (I)OpMy.l'II/IpOBKI/I 3aJ1a4M K €€ aﬂre6panqecxoix'1 MOACIHN C IIOMOIIBIO COCTABJICHUA
YpaBHCHUS UM CUCTEMBI YPABHCHUU, UHTCPIPCTUPOBATE B COOTBETCTBUU C KOHTCKCTOM 3aaavuun
IMOJIYYCHHBIN PE3YJIbTAaT.



HpI/IMCHHTI) CBOMCTBA YHCJIOBBIX HEPABCHCTB AJId CpaBHCHUS, OUCHKU, pC€UIaTh JINHEIHBIE HEPaBCHCTBa
C OAHOU NCPECMCHHOU U UX CUCTCMBbI; J1aBaATh rpa(bnqecxyfo HJUTIOCTpALlUI0 MHOKCCTBA PCIICHHUN
HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIUH

[MoHumaTh W WCIONB30BaTh (PYHKIMOHAJIbHBIC MOHSATHS W S3bIK (TEPMHHBI, CUMBOJHMYECKHE OOO3HAYCHUS);
OTIpeJIeNIATH 3HaYeHNE (PYHKIMHU TI0 3HAYCHHIO apTyMEHTa; ONPEeACIsITh CBOHCTBA QYHKIUH 10 e€ rpaduKy.

CrpouTtb rpaduky 3JeMeHTapHbIX QYHKIMH BUga y = k/X , y = X%, y= X°, y=\/x, y= IxI; onuceiBaTh CBOMCTBA YUCIOBOU
¢dbyHKIMU 110 €€ TpaduKy.

9 knacc
OcBoenune yaeOHOTo Kypca «Anredpa» 9 kiaacc JoMKHO 00ecreunBaTh JOCTHKEHUE
CJ'IC,I[YIOH_[I/IX Hpe,[[MeTHLIX 06pa3OBaTCJ'IBHBIX pe3yJ'IBTaTOBZ
Yucna u eviuucnenusn
CpaBHI/IBaTL " YIop4aa04rBaTh pallMOHAJIBHBIC U UPPAlUOHAJIBHBIC YHCJIA.

BrInoaHsTh apI/I(i)MeTI/I‘IeCKI/Ie JIEUCTBUS C palrOHAJIIBHBIMU YHUCJIaMH, COUCTasl YCTHBIC U IMCbMCHHBIC HpI/IéMBI,
BBIITOJIHATH BBIYUCIICHUS C NPpPAllMOHAJIbHBIMHA YU CJIaMHU.

HaXO)II/ITL 3HAYCHUS CTEIICHEH C LOCIBIMU ITOKA3aTCIIIMU U KOpHeﬁ; BBIYHUCJIATH 3HAYCHHUA YHUCIIOBBIX
BBIpa’XCHHUU.



OKpyraTh AEMCTBUTENBHBIE YUCIIA, BBITOIHATH IPUKUAKY PE3YIbTaTa BEIUMCICHUH, OLIEHKY YHCIOBBIX
BBIPAKEHUN.

YPQBHCHM}I U Hepaeencmea

Pemrates nunHeliHbIe ¥ KBaJpaTHBIC ypaBHEHUS, ypaBHEHUS, CBOJISIIMECS K HUM, IpOCTeiie ApoOHO-
palrOHAIbHBIE YPABHEHHS.

Pemrate cucteMsl ABYX JIMHEHHBIX YPaBHEHHI C IByMs IEPEMEHHBIMU U CHCTEMBI IBYX YPaBHEHHUH, B
KOTOPBIX OHO YPAaBHEHUE HE SIBJISCTCS JTMHEHHBIM.

Pemrate TekcTOBBIC 3a7aul anreOpandeckuM CriocoOOM € TIOMOIMIBIO COCTABICHHUS YPAaBHEHUSI WIIH CHCTEMBI IBYX
ypaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoaMTH MpOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHui (yCTaHABINBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH pelIeHus,
€CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHeitHbIe HEPABCHCTBA, KBA/IpAaTHBIC HEPABCHCTBA, I/1306pa)KaTI) PEeUICHNEC HEPABCHCTB Ha
YHCJIOBOM IIPAMOMU, 3alIUChIBATh PCHICHUC C ITIOMOIIBKO CUMBOJIOB.

Pemath cucTeMbl TUHEHHBIX HEPaBCHCTB, CUCTEMbI HEPABCHCTB, BKIIIOYAIOIHE KBAPAaTHOC
HEPABCHCTBO, I/1306pa)I<aTB PEIICHUE CUCTEMBI HCPABECHCTB HA YHCJIOBOU IIPAMOU, 3aIlIUChIBATh PECIICHHUE C
IMOMOIIb0 CUMBOJIOB.

Hcnone30BaTe HEpaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

Dyukyuu



Pacnio3naBath (hyHKIIMY H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMATHUECKH PACIIONOXKEHIE Ha KOOPIUHATHON

Kk —
y=kx,y=kx+b,y=-,y=x3%y=x,y= x|
X

IUIOCKOCTH TpauKoB HYHKIUH BUA: -
OT 3Ha4YeHUH K03((PUIIMEHTOB; ONKMCHIBATh CBOMCTBA (PYHKIINH.

B 3aBUCHUMOCTH

CTpouTh U U300pakaTh CXeMaTH4eCKu TpaduKku KBaApaTUIHBIX (QYHKIUHA, OMTUCHIBATH CBOHCTBA
KBaJpaTHUYHBIX (DYHKLUH 110 UX IrpaduKaM.

Pacnio3HaBaTh KBagpaTHUHYIO (QYHKIHIO 110 hopMyJie, IPUBOAUTE IPUMEPHI KBAAPATUYHBIX (QYHKIMHA U3
peanbHO KU3HU, (PU3UKH, TEOMETPUH.

Apudnuemuqecmm u ceomempudeckas npozpeccuu

Pacnio3naBath apu()METHUECKYIO ¥ T€OMETPUYECKYIO IIPOrPECCUH P PA3HBIX CIIOCcO0ax 3aJaHusl.

BEIMOHATE BBEIYUCICHUS € UCIOIB30BAaHUEM (POPMYI N-T'O YICHA apru(PMETHIECKON U TeOMETPHUYECKOM TPOrpeccHi,
CYMMBI TIEPBBIX N WICHOB.

I/I3o6pa>1<aTL YJICHBI ITOCJIICA0BATCIbHOCTH TOYKaAMM Ha KOOpZIHHaTHOfI IIJIOCKOCTH.

Pemate 3agaun, cBS3aHHBIE C YUCIOBBIMHU MOCIIEOBATEIFHOCTSIMHE, B TOM YHCJIE 33/1a4H U3 PEATbHOM KHU3HH (C
HCIIOJIb30BAaHUEM KaIbKYJISTOPa, IH(POBEIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHNPOBAHUWE YYEBHOI'O KYPCA (I10 TOJAM OBYUEHU )

7 xiacc
HazBanue pa3nena 0P
OcHOBHBIE BU/bI 1eATEJIbHOCTH
(TembI) (4uCI0 OcHoBHOeE coaep:xaHue
00y4Jaronmuxcs
4acoB)
Yuciaa u ITonsarue paloOHAJILHOT'O CI/ICTeMaTI/ISHPOBaTL Hu M
BbIYHCJICHHS. yrcia. ApupmMeTuiecKue oboramars 3HaHUSA 00 collection.edu.ru/
Palll/IOHaJIbeIe HeﬁCTBHﬂ C OOBIKHOBEHHBIX U JACCATUYHBIX httpS.//reSh.EdU.rU/
qucJjaa pallnOHAJIbHBIMHA ,I[p06$IX.
254 quc CpaBHUBATDH W YNOPS/A0YMBATH

namu. CpaBHEHUE,
YIOPSJOYMBAHUE
panMOHAIbHBIX YUCET.
Crenenb ¢ HaTypaJIbHBIM
[I0Ka3aTeseM.

Pemienne ocHOBHBIX
3a/1a4d Ha ApooH,
MIPOLICHTHI U3 peabHON
MPAKTUKH.

apoou, npeoOpa3oBbIBast IPU
HEOOXOIMMOCTH AECATHUHbIE
JIpoOH B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JIECSITUYHBIE,

B YACTHOCTH B OECKOHEUHYIO
JECSITUIHYIO JPOOB.

IIpumeHATH pa3HooOpa3HbIe
Croco0bI U NMPUEMBI BHIYHCJICHUS
3Ha4YeHUl TPOOHBIX BhIPaKEHHIA,




[Tpu3HaKy IETUMOCTH,
pasokeHus Ha
MHOXHTENN HATypaTbHBIX
qrce.

Peanbuble
3aBucuMocTH. [Ipsmas
u oOpaTHas
MIPOMOPIUOHATBHOCTH

coJiepKaNiuX OOBIKHOBEHHBIC U
JECATHYHBIC IPOOH: 3aMEHSATh IPU
HEOOXOMMOCTH JICCATHYHYIO APOOb
OOBIKHOBEHHOH 1 0OBIKHOBEHHYTO
JIECATUYHOM, TPUBOJUTD BBIPAKECHUE
K popme, Hanbosee yI00HOH JIyst
BBIYUCIICHHUH, TPEOOPa30BHIBATh
JPOOHBIC BHIPAKCHUS HA
YMHOXCHUEC U ACTICHUEC JCCATUIHBIX
JIpo0OeH K ICHCTBUSIM C TCJIBIMH
YHCIIAMHU.

IIpuBoaMTH YKC/IOBBIE H
OyKBeHHbIe PHMePBbI CTEIEHH C
HaTypaJIbHBIM MTOKa3aTelIeM,
0OBSICHSISI 3HAUEHHSI OCHOBAHUS
CTENEHM U TIOKa3aTels CTENEHH,
HaXOWTh 3HAYCHHsSI CTETICHEeW BUa

a" (a — moGoe panmoHanbEHOE
YHCII0, N — HATYPaJIbHOE YHCIIO).




IMonumaTh CMBICH 3aITHCH
OOJIBIIINX YHCEIT C TTOMOIIBIO
JIECSITUYHBIX IpoOeH u
crenenelt uncna 10,
MPUMEHATH UX B peajbHbBIX
CI/ITya]_[I/ISIX.

IIpuMeHATH PU3HAKU
JIEITUMOCTH, Pa3IoKEeHUs Ha
MHOXUTEIIN HAaTypaJIbHbIX
YHCell.

Pemateh 3agaumn Ha yacTH,
MIPOLIEHTHI, IIPOIIOPLIUH, HA
HaxX0XJIeHUE JIpoOH (ITPOIICHTA)
OT BEJTMYMHBI U BEJIMYUHBI 110 €€
IpoOu (TIPOIIEHTY), Apodu
(mpoueHTa), KOTOPBIH
COCTaBJISIET O/IHA BEJIMUMHA OT
npyroi. IlpuBoautsk,
pa30dupaThb, OEHUBATH
pa3auyuHbIEe PELICHMS], 3aIIUCH




peleH TeKCTOBBIX 3a/1a4.
Pacno3naBaTh M 00BLSICHATD,
OIMUpasICh Ha ONpPEICIICHHS,
MPSIMO MTPOTIOPIMOHANBHBIC U
00paTHO MPOTIOPIIMOHAIIEHBIC
3aBUCUMOCTHU MCKIY
BEJIMYMHAMH; MPUBOIUTH
NMpUMePbI 3TUX 3aBUCHMOCTEH 13
peasbHOro MUPA, U3 APYTUX
YUeOHBIX MPEIMETOB.

Pemare npakruxo-
OpUEHTUPOBAHHBIC 33/1a4H HA
JpoOH, IPOIEHTBI, IPSIMYIO U
o0OpaTHYIO
HPOIOPIMOHAIBHOCTH,
MPOTIOPIIUH

Auredpanveckue
BbIPasKeHHA

(27 9)

bykBeHHbIE
BBIPKEHHUS.
ITepemeHHbIE.
HonycTumele 3HaYeHUS

OsJjagerhb anredpanyeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHATH €€ B IIpouecce
OCBOEHHS y4eOHOTO MaTepuraa.




MEePEMEHHBIX.
DopMyJIBL.
[IpeobpazoBanne
OyKBEHHBIX
BBIPAKEHUM, PACKPBITHE
CKOOOK U TIpUBEICHUE
MOJOOHBIX CJIaraeMbIX.

CBOICTBA CTEIIEHHU C
HaTypaJIbHBIM
oKa3aTeJIeEM.

MHOTro4JIeHEI.
Crnoxxenune, BEIUNTAHUE,
YMHOKEHHUE
MHOTOWIEHOB. POPMYIIbI
COKpaIIEHHOIO
YMHOXKCHUSL.
Paznoxenue
MHOT'OWICHOB Ha
MHOYKHUTEIIN

Haxoauts 3HaueHMsI OyKBESHHBIX
BBIPKCHUN MPU 3aJaHHBIX
3HAYeHUSIX OYKB; BBITIOTHSTH
BBIYUCIICHHS 110 (popMyIiaM.

BoinosnsiTh mpeoOpazoBanus
1L[EJIOr0 BBIPAKEHUS B MHOTOWJIEH
MPUBEACHUEM TOJOOHBIX
CJIaraeMbIX, PACKPBHITHEM CKOOOK.

BbINoJIHATH YMHOXKEHHE
OJIHOWJICHAa HA MHOTOWICH U
MHOI'O4JIEHa Ha MHOT'O4JIEH,
NPUMeHATh POpPMYJIbl KBaapaTa
CYMMBI M KBaJiparta pa3HOCTH.

OcymecTBISITH pa3lioKECHHE
MHOTOYJICHOB HAa MHOXKUTEIN
MyTEM BBIHECEHHS 32 CKOOKH
00I11er0 MHOXKHUTEIIS,
NpUMEHEHUs HOpMYJIbI




PasHOCTH KBaJpaToB, HOpMyIT
COKpAIEHHOIO YMHOKEHUSI.
IIpumensaTsL Mpeodpa3zoBaHue
MHOT'OWICHOB JUISI PELLICHUS
Ppa3InYHbIX 3aa4 U3
MaTEMaTHKH, CMEXKHBIX
[IPEAMETOB, U3 pealbHOU
MPaKTUKU.

3HAKOMUTBLCA ¢ HCTOpPHE
Pa3BUTHSL MaTEMaTHKN

YpaBHeHus U
HepaBeHCTBA
(20 v)

YpaBHeHue, NpaBuiia
peoOpa3oBaHUs
ypaBHEHUS,
PaBHOCHIIBHOCTD
YpaBHEHUIA.

JIuneiiHoe ypaBHEHUE C
OJIHOM MEpEMEHHOM,
pelIeHue JTMHEHHBIX
ypaBHeHuil. Pemenne
3aJ1a4 ¢ TOMOIIBIO

PemaTs nuHeiiHOE ypaBHEHHE C
OJIHOU NEPEMEHHOU, PUMEHSsI
NMPaBHJIA IEPEX0/a OT
HCXOJHOTO YPaBHEHHS K
PaBHOCHIILHOMY eMy OoJiee
npoctoro Bujaa. IlpoBepsaTs,
SIBJIIETCS JIN KOHKPETHOE YHCIIO
KOpPHEM ypaBHEHHUSL.
Hondupate nmpumeps! nap
YHCEJI, SIBISIONIUXCS PEIICHIEM




YPaBHEHUIA.

JluneiiHOE ypaBHEHHE C
JBYMSI IEPEMEHHBIMH U
ero rpaduk. Cucrema
JBYX JIMHEHHBIX
YpaBHEHUH C IBYMs
nepeMeHHbIMU. PenieHue
CHUCTEM ypaBHEHUM
CHOCOOOM MOACTaHOBKH
1 C1I0OCO0OM CIIOKEHHUS

JIMHEMHOTO YpaBHEHHUS C IByMs
nepeMeHHbIMU. CTPONTH B
KOOPJIMHATHOM MJIOCKOCTH
rpaduK JUHEHHOIO YPaBHEHUS
C IByMsI IIEpEMEHHBIMU;
MOJIB3YSICh TpaduKoMm,
NMPUBOAUTH PUMeEPHI
pEILICHUs] ypaBHEHHUS.
HaxoauTs penenune crucTeMsl
JIBYX JINHEHHBIX YPAaBHEHHH C
JIByMsI IEPEMEHHBIMH.

CocTaBJsiTh U pemiaTh
YpaBHEHUE UTIA CUCTEMY
YpaBHEHUH 1O YCIOBHUIO 33J1a4H,
HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MOJyYEHHBIN pe3ysIbTaT

Koopaunatel u
rpapukun. PyHKuMU
(24 9)

Koopaunara Touku Ha
npsaAMoid. YucioBsie
MIPOMEXKYTKH.

H3006paxkaTh Ha KOOPAUHATHON
IPSIMOM TOYKH,
COOTBETCTBYIOLINE 3a/laHHBIM




Paccrosinue mexny nByMms
TOYKaMH KOOPJMHATHOM
HpSIMOM.

[IpsimoyronpHas cucrema
KOOpAMHAT Ha IUIOCKOCTH.
[Tpumepst rpadukoBs,
3aJJaHHBIX (POPMYIaMH.
Urenne rpadukoB
pEaJIbHBIX 3aBUCUMOCTEM.

[Nonsitne ¢pynkumu. ['padux
¢ynkuuu. CBoiicTBa
¢bynkuuni. Jluneitnas
¢ynkuus. [locrpoenne
rpaduka TMHEWHOM
¢ynkunu. ['padux GyHxoum
y=IxlI

KOOpJMHATAM, JIy4d, OTPE3KH,
HHTEPBAJIBI;, 3alHChIBATH WX Ha
anreOpanvdeckoM si3bIKe

OTMeyaTh B KOOPAUHATHOM
IJIOCKOCTH TOYKH 110 3aJJaHHBIM
KOOpJMHATaM; CTPOUTH TpapuKu
HECJI0KHBIX 3aBUCUMOCTEH,
3aJlaHHBIX (hOpMyIIaMu, B TOM
YHUCIIE C TIOMOIIBIO IUPPOBBIX
J1abopaTopui.

I[pumenaTs, N3y4yaThb
NMpeuMyIecTBa,
HHTEPNPETHPOBATH
rpaduuecKuii crocoo
NPEICTABICHUS U aHAJIH3a
pa3HO00pa3HON KU3HEHHOU
UHPOPMALIUH.

OcBauBaTh noHATHE QYHKIINH,
OBJIa/IeBaTh (DYHKIIMOHAIBHOM
TEPMHUHOJIOTHEN.




Pacno3snaBarthb JTMHENHYIO
dynkimio y = kx + b,
ONUCBIBATH €€ CBOWCTBA B
3aBHCHMOCTH OT 3HAYEHUU
k03¢ ¢unmenToB K u b.
Crpouts rpadpuku JIMHEHHOUN
¢byHKIIH, QYHKITHHA
y=Ilxl

Hcnoan3oBats nudpoBbIe
pecypcesl Al TTIOCTPOEHHUS
rpadukoB GyHKIHHA 1
M3Y4YEHUS] UX CBOMCTB.
IIpuBoAMTH IpUMEPHI
JINHEHHBIX 3aBUCUMOCTEN B
peaNIbHBIX TpoIeccax U
SIBIICHUSIX

IloBTOpEeHne n
00001eHue (6 u)

[ToBTOpEHME OCHOBHBIX
MOHSITUH U METOJIOB
Kypca 7 kiacca,
00001IeHNEe 3HAHNN

Bei0nparh, npuMeHATH
OLIEHUBATH CMOCOOBI CPABHEHUS
Yrcell, BBIYUCIEHUH,
MPeo0pa30BaHUil BEIPAIKEHUH,
peuIeHus] ypaBHEHUI.




OcyecTBJISITH CAMOKOHTPOJIb
BBIIOJIHSIEMBIX IEUCTBUN U
CaMONPOBEPKY pe3yJsbTaTa
BBIYMCIICHUN, TIPe00pa30BaHUH,
noctpoeHuil Pemars 3aga4m u3
peanbHOH KU3HH, TPUMEHSITh
MaTeMaTH4YecKue 3HAHUS JIs
peleHus 3aaa4 U3 Apyrux
MPEMETOB.

PemaTh TeKCTOBBIE 3aJavuu,
CpaBHUBATD, Bblﬁl/lpaTb
CIocoobl PEHICHUA 3a1a9U




8 KIIACC

Ha3Banmue pazgena DOP
(Tembl) OcHOBHOE OcHOBHBIE BH/IbI JIEATEJIbHOCTH
Kypca (4HCcJI0 YacoB) coJep:KaHue 00yUYarOLIUXCS
Yucna u Boryucaenus. [KBagpaTHbIN DopMyJIHPOBATH OIpe/IeIeHne M
KBagpaTnsie kopHU [KOpeHb U3 uncia. KBaJIpaTHOTO KOPHS U3 YHUCIIA, collection.edu.ru/
(159) [ [loHsITHE 00 ApU(METHIECKOTO KBaJPATHOTO KOPHSI. https://resh.edu.ru/
MpparoHaIbHOM [[IpuMeHATH omepalyio N3BJICUYEHUS
HucIe. KBaJIpaTHOTO KOPHS U3 YHUCIIA,
JlecsiTHUHbIE [cno/B3ysl IPH HEOOXOIUMOCTH
PUOITKEHHS KAJTBKYJISITOP.
MpPaLMOHAIIBHBIX OueHnBaTh KBaApaTHbIE KOPHU
HyCell. [IEJIBIMH YUCJIAMHU U IECITUYHBIMU
J{eiiCTBUTEIIbHBIE pOOSMU.
urcia. CpaBHEHME CpaBHUBATH U yNOPSIA0YMBATH
I1e1iCTBUTEIIBHBIX paloHaIbHBIE U UPPALMOHATIHHBIE
HyCell. qrCIIa, 3aMMCaHHbIe C TIOMOIIHIO
Aprudmernaeckuii KBaJPaTHBIX KOPHEN.
BaJIPATHBIN ccie10BaTh ypaBHEHHE X2 =a,
OpEHB. aXO/IUTh TOYHBIE U TPUOIIKEHHbIE

PaBHCHUC BUJa

opHH nipu @ > 0.




2 = a. CoiicTBa

pUPMETHIECKUX
BaJpaTHBIX
KOpHEH.
[[peoOpazoBanme
HMCITOBBIX
BBIPAYKECHUH,
COACPIKAIINX
BaJlpaTHbIC
EOpHI/I

MccnenoBath cBoiicTBa KBaJpaTHBIX
KOpPHEH, MPOBOJISI YUCIOBLIC
HKCIIEPUMEHTHI C UCIIOJIb30BAHUEM
KaTbKyJIsATOpa (KOMITBIOTEPA).
/Toka3bIBATh CBOIMCTBA
ApU(PMETUYCCKUX KBaJIPATHBIX KOPHEH;
PUMEHSATH UX U TPeoOpa3oBaHus
BBIPAYKEHUI.

[BoimostHsITH Mpeodpa3oBanus
BBHIPAKEHUN, COIEPIKAILIUX KBAJIpaTHbIE
KOpHU. BripaxaTh nepeMeHHbIE U3
reOMETPUYECKUX U (PU3UUECKUX
hopmyL.

[BorumcasiTh 3HAYEHUS BBIPAKEHUH,
COIep KAINX KBaIpaTHBIC KOPHU,
MCTIOJIB3YSI TPU HEOOXOTUMOCTH
KAJTbKYJISITOP.

[Acnoan3oBaTh B X0/1€ PEIICHUS 3314
DIIEMEHTAPHBIC PECTABICHIIS,
CBSI3aHHBIC C TIPUOTMKEHHBIMA
BHAYCHUSIMU BEJIMYMH.




3HAKOMMTBLCH ¢ HCTOPHE pa3BUTHS
MaTEeMaTHKH




Yucyia v BLIYNCIEHUA.

CreneHsb ¢ HeJbIM
nmokasarejem
(79)

CTeneHs ¢ HeIbIM
[TOKA3aTEIIEM.
CranmapTHas
BalCh YUCA.
Pasmepbl
0OBLEKTOB
OKPYKAOIIET0
Mupa (0T
HIICMEHTAPHBIX
JaCTUIL O
[KOCMHYECKHIX
OOBEKTOB),
INTENBHOCTD
POIIECCOB B
OKPYKAIOIIEM
MUpe.

CBOICTBA CTCIICHU
C 1IETBIM

OpMYJIMPOBATH onpeaenenue creneHn 30

LIETIBIM TTOKa3aTelIeM.

PeACTABJIATH 3aMUCh OONBIINX U
MaJTBIX Y¥CETl B CTAHAapTHOM BHJIE.
CpaBHUBATH YWCIIa U BEJINIHHEI,
BarMcaHHbBIE C NCTIOIB30BAHHEM
creriedu 10.
[Acnonb30BaTh 3aMUCh YKCEll B
CTaHIapPTHOM BUJC IJI BBIPAKCHUA
pa3MepoB OOBEKTOB, NITUTEIILHOCTH
TPOIIECCOB B OKPYIKAIOIIEM MUPE.
DopMyJIHPOBATH, 3aNIMCHIBATH B
CHMBOJINYECKOi (hopme U
[MIITIOCTPUPOBATH PUMeEpPaMu
CBOICTBA CTEIIEHU
C LIEJIbIM [1OKa3aTeNICM.

PUMEHSITh CBOICTBA CTENICHH IS
%eo6pa3OBaHm




MOKa3aTcjICM

BBIPAKCHUIA, COICPIKAIINX CTETICHH C
LeJIBIM TTOKa3aTeNneM. BhInoIHsaTh
MelicTBMS C YNCIIAMH, 3aITCAaHHBIMU B
cTaHIapTHOM BuUJie (YMHOXKEHHUE, JCICHHE,
BO3BE/ICHUC B CTCTICHB)

AJiredpanyeckue

TPEXUIIEH
BbIPAYKECHUSA.

PazioxeHue

(5 w)

" KBagpaThblii Tpéxuien

[KBaJIpaTHOI'O
TpEXUJIeHa Ha
MHOXKUTEIIN

Pacno3HaBaTh KBaJpaTHBII TPEXUJIEH,
yCTaHABIMBATh BO3MOKHOCTb €r0
[Pa3JIOKEHHS HA MHOXKUTEIIN.
PacknagbiBaTh HA MHOKHTEH
KBaJ[PATHBIN TPEXWIEH C

HCOTPULATCIIbHBIM TUCKPUMHUHAHTOM




Anredopanyeckne
BBbIpa)KeHHSI.

Aaredpanveckasi Apo0b

(15 1)

AnreOpamdeckas
poOB.
JlonycTrMbIe
BHAYCHUS
epEMEHHBIX,
BXOJISIINX B
AIIreOpanuecKue
BHIPKCHHS.
(OCHOBHOE
CBOMCTBO
AIIreOpandecKkoi
po0ou.
CokpanieHue
ipo0eii.
CI10KEeHHe,
BEIUMTAHIE,
[yMHOXCHHUE U
jTenieHIe
IIreOpanuecKux
ipo0eii.

BanuceIBaTh anreOpandecKue
BeIpakeHns. HaxonuTb o6macth
OTIpeieTICHHsI PallHOHAIEHOTO
BEIpAKCHHS. BHITIOTHATH YHCIIOBBIE
[10JICTAHOBKH U BHIYUCJISATH 3HAYCHUC
IIpOOU, B TOM YHCIIE C TIOMOIIBIO
[kanbKynsiTopa. @opMyJIHpPOBATH
OCHOBHOE CBOMCTBO alreOpandecKoit
IpoOY ¥ MPUMEHSATH €T0 JUIS
peoOpa3oBaHust qpooeii. BeImoHATH
eiicTBUS C AIreOpanyeCKUMU JIPOOSIMH.
[IpuMeHsATh peoOpa3zoBaHmst
BBIPAKCHUN JJTsT PELICHHS 33]1a4.
[Beipa:kaTs nepemeHHbIe 13 GOpMyIT
(U3NYECKUX, TEOMETPHUECKHX,
OTTMCHIBAIOIINX OBITOBBIE CUTYAITIH )




[IpeoOpazoBanue

BBIPAKECHUH,
COIEPIKALINX
anreOpanveckue
npobu
YpaBHeHus KsanpatHoe Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUSI.
U HepaBeHCTBA. ypaBHEHUE. 3anuceIBaTh GopMyJTy KOpHEI
KBanpaTHble ypaBHeHus: HemomHoe KBaJIpaTHOTO YPAaBHEHUS; pelliaTh
(15 4) KBaJpaTHOE KBaJpaTHble YPABHEHUs] — IOJHbIC U
ypaBHEHUE. HETIOJIHBIC.
dopmyra KopHEH IIpoBoauTh npocreiimme uccjieJ0BaHUs
KBaJIPaTHOTO KBaJIPaTHBIX yPaBHEHHH.
ypaBHEHUSI. Pemiath ypaBHeHMs1, CBOIAIINECS K
Teopema Buera. KBaJIpaTHBIM, C TIOMOILBIO
Pemenue npeoOpa3oBaHUi U 3aMEHOI
ypaBHEHUH, [IEPEMEHHOM.

CBOJISIIITUXCS K

HaG0nonath 1 aHATU3NPOBATH CBA3b




IKBaI[paTHI)IM.

MEKTY KOPHSIMU M KO3 PHIIUEHTaMH

[ [pocTeiimme KBaJIpaTHOTO YPAaBHEHUSI.
TpoOHO- DopmyaupoBaTth Teopemy Buera, a
palOHaIbHbIE raroke OOpaTHYIO TEOpeMy, IPUMEHSATh
ypaBHEHHSL. HTH TEOPEMBI JIJIsl PELLICHHUS 3a/1a4.
Perenue [PemiaTh TekcTOBBIE 3a1a4UH
TeKCTOBBIX 33/1a4 C  fIreOpandecKuM CrocoOOM: epexoJUTh
[TOMOLIBIO 0T CIIOBECHOW ()OPMYIIUPOBKH YCIOBHS
[KBagpaTHBIX Bagayy K anreOpandeckoil Mojesn myTéM
ypaBHEHHI COCTaBJICHHSI yPaBHEHUS; pelliaTh
COCTaBJICHHOE YpaBHEHNE;
MHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMUTBCS ¢ HCTOPUEH pa3BUTHUS
ATreOpBI
YpaBHeHus UJInneiitnoe [Pacno3HaBaTh JIMHEIHBIE YPABHEHHUS C
U HepaBeHcTBA. CucTeMbl [ypaBHEHHUE C ITBYMSI [T€PEMEHHBIMH.
YPaBHEHUil IIBYyMSI CTpouth rpaduku TUHEHHBIX
(13 g) [IEPEMEHHBIMU, €0 [ypaBHEHMI, B TOM YHCIIE
rpaduk, npuMeps CIOJIb3YA HU(POBBIE pecypcehl.
perIeHus a3JIM4aTh NapajjieabHbIC U
pPaBHEHUI B LEJIBIX  [IepeceKaromuecs OpsMbIe 10 UX




qHCIIax.

Perienue cucrem
IIBYX JIMHEHHBIX
yPAaBHEHUI C ABYMSI
epPEeMCHHBIMU.

[ [pumeps! peruenus
crcTeM
HETMHEHHBIX
ypaBHEHUI C IBYMsI
epPEMCHHBIMU.
["pacduyeckas
MHTEPIIPETAITNS
yPABHEHUS C IBYMSI
[IEPEeMEHHBIMU U
CUCTEM YpaBHEHUI
C IBYMSI
epPEMCHHBIMU.
Perenue
TEKCTOBBIX 33]1a4 C
[TOMOIIIBIO CHCTEM
paBHEHUI

k;paBHeHI/IﬂM.
elIaTh CUCTEMBbI ABYX JIMHEHHBIX
[YPAaBHEHUI C IByMSI IEPEMEHHBIMU
ITOICTAHOBKOM M CIIOJKCHHECM.
Ll:eulan) MPOCTEUIINE CUCTEMBI, B
OTOPBIX OJIHO U3 YPAaBHEHUH HE
SIBJISICTCS] TNHEHHBIM.
Elpmmzmn, rpaguyecKyio
HTEPHPETAIUIO PEIICHUS YPAaBHEHHUS C
ITBYMSI ICPEMEHHBIMU U CUCTEM
[YPAaBHEHHIA C IBYMS TIEPEMECHHBIMU.
[PemraTh TeKCTOBBIE 3a1a4H
AnreOpandeckuM criocoOoM




YpaBHeHus
1 HepaBeHCTBA.HEPABEHCTE
HepaBenctBa (12 4)

UncioBbie
a ¥ UX HEPaBEHCTB, UJL
CBOMCTBA.
HepageHcTBO C

OJTHOM

[IEPEMEHHOM.
JInHeitHpIe
HEpaBEHCTBA C

O0JHOM TIEPEMEHHOM Pel
U UX pEeLICHUE.
CurcremMbl

JTMHEMHBIX

HEPaBEHCTB C

OJIHOM NIEPEMEHHOM TP
U UX pEIIcHHeE.
M300pakenne
peIIeHIS

JTMHEHHOTO
HEpPaBEHCTBA U UX
CHCTEM Ha

DopMyIHPOBATH CBOMCTBA YHCIOBBIX
TFOCTPUPOBATH UX HA

KOOPJMHATHOW MPSAMON, JOKA3BIBATH
AIreOpandvecKu.

IIpumeHsATH CBOIiCTBA HEPABEHCTB B X0JI€
[peLIeHus 3a1a4.

PemaTtp JIMHEHbIE HEPABEHCTBA C
0JTHOM ITepeMeHHO, N300pakaTh
1ICHHE HEPAaBEHCTBA HA YUCIIOBOMI
MPSIMOI.

Pemiath cucTeMbl TUHEHHBIX
HEPaBEeHCTB, N300paKaTh pelIeHne
CHUCTEMbI HEPABEHCTB HA YUCIOBOM
AMOM

YHCIOBON MPSIMOI




DyHKIIUH. [NousiTueyHKIUY. Mcnoan3oBats (YHKITMOHAIBHYIO

OcHOBHbBIE OIpeiesICHUs U TEePMHMHOJIOTHIO H
MOHATHUS MHOXECTBO CHMBOJIUKY.
(5 9) 3HAUYECHUU [BorunciisiTe 3HaYeHus (yHKIINH,
¢ynkuun. CriocoObl  BaJlaHHBIX POPMYJIAMH
3agaHus QYHKLUH. py HeOOXOAUMOCTH HCIIONIb30BaTh
I'paduk pynxunn. [KaJIBKYJIATOpP); COCTABIATH TAOJIHIIbI
GyHKIMH, UX BHAYeHUH QYHKINU.
oToOpakeHHe Ha CTpouTh 10 TOYKAM rpauKu (yHKITHIA.
rpaguxe OnuceiBaTh cBOMcTBA (DYHKINHU HA
0CHOBE €€ rpaduecKoro
[peaACTaBICHHSL.

[Acnonb30BaTh QYHKIIMOHAIBHYTO
TePMUHOJIOTHIO U

CMMBOJIUKY.

[MccnenoBaTh ipuMepsl rpaduKoB,
OTPaKAIOIKX PeAIbHBIE POLECCHI U
sigiieHus. [IpuBOAUTH NPUMeEPHI
[TPOIIECCOB U ABJICHUH C 3aJJTaHHBIMU
CBOMCTBAMU.

[Mcnonb30BaTh KOMIILIOTEPHbIE




NpOrpaMMsbl JUIS 10-

cTpoeHus rpadukoB HyHKIHHA 1
M3YUYEHUS! UX CBOKCTB

DyHKLINH.
UuciioBbIe
byHkumnu
(9 9)

Urenne u
[IOCTPOCHUE
rpaduKoB QyHKIUH.
[Tpumeps! rpaduKoB
(hyHKITHIH,
OTpaXKAIOIIUX
[peaibHbIE ITPOLIECCHI.
DyHKINH,
OITMCHIBAIOIINE
[PSIMYTO U O0paTHYIO
[TPOTIOPIIMOHATBEHBIE
3aBUCUMOCTH, X
rpad K.

['nnep6ona.

IHaxozme ¢ IOMOUIbI0 rpaduka
(DYHKLIMY 3HAYCHUE OJI-

HOM 13 paccMaTpuBaACMbIX BEJINYHH 110
BHAUEHUIO JIPY-TOM.

B Hec0XKHBIX CIIydasx BbIpamaTh
bopmyJ10ii 3aBHCUMOCTB MEXIY
BEJIMYMHAMU.

OnucbIBaTh XapakTep N3MEHEHUS
0JTHOM BEJIMYUHEI B

3ABUCUMOCTH OT U3MEHEHUS APYTOH.




Ha3Banue pa3jesna

DOP

(TembI) OcHOBHOE (OcHOBHBIE BU/IbI 1€SIT€JILHOCTH

Kypca (44cjI0 4acoB) Co/IepsKaHue 00yUYaronuxcst
["paduk GyHKIIMM [Pacno3naBaThb BUJIBI H3yUaEeMbIX
y =_X2.\¢IfynKuHH y (bynkumii. [lokaspIBaTH CXeMATHYECKH
= X5,y = X7, [0JI0KEHNE HA KOOPAMHATHOM MIIOCKOCTH
V= X, y=1xI; rpadvkoB QyHKIMH BHma: Yy = X2, y=
rpaduyeckoe X,

perieHne ypaBHeHUI
1 CUCTEM YpaBHEHHN

y=X,y=1Ilxl.
[Acnonb3oBaTh PyHKIMOHAJIBHO-
rpadguyeckue npencTaBJaeHMs 1Jis
PEILICHUS] U UCCIIEI0BAaHUS YPAaBHEHUH U
CUCTEM YPAaBHEHUH.

PUMEHATH HUPPOBbIE pecypchl s
EOCTPO@HI/IS[ rpapukoB QyHKIUH




IToBTOpPEHME U
00600meHue (6 1)

[loBTOpEHUE
OCHOBHBIX ITOHSATHI
1 METOJIOB KypCOB
7 1 8 KJ1accoB,
000011IEH1E 3HAHUI

IBblﬁnpaTb, NMPUMEHSITh, OLIEHUBATH
CII0CO0bI CPAaBHEHUS YUCEJ, BEIUUCIICHUH,
npeoOpa3oBaHuil BBIPAKECHUH, PELICHUS
lypaBHEHUI.
OcyuiecTBJIATH CAMOKOHTPOJIb
BBITIOJIHSEMBIX IEHCTBUNA U CAMOIIPOBEPKY
pe3ysbTaTa BIYHUCIECHUM,
peoOpa3oBaHM, TOCTPOCHHIA.
[PemiaTh 3a1a4u U3 peajibHOM KM3HHU,
MPUMEHSITh MAaTEMAaTUUECKUE 3HAHUS 1)1
pemIeHus 3a1a4 U3 IPYTUX MPEAMETOB.
elaTh TEKCTOBbIE 3a1a4U, CPABHUBATD,
gblﬁnpan) CIoco0bl PEIICHUS 3a/1a4u




9 KJIACC

Ha3panme pazgena | OcHoBHOe OcHoOBHBIE BU/BI 1eSITeTbHOCTH 0P
(TeMbl) Kypca coJepiKaHue o0yuyaroLuxcst
(4HCJI0 YacoB)
Yucaa n PannonaneHsle Pa3BuBath npeacrabiieHHs O M
BbIYHCJICHNS. YHCIa, yHuclaX: OT MHOXECTBa collection.edu.ru/
HeiicTBUTE/ILHBIE VppaLMOHaIbHbIE HAaTypaJIbHBIX YUCEI JI0 https://resh.edu.ru/
yucjaa YyHuciia, KOHCYHBIC MHOXECTBA I[GP'ICTBHTCHBHI)IX
(9 q u YHUCCII.

OecKOHEUHbIE O3HAKOMHTBCH C BO3MOKHOCTBIO

JECSATUYHBIE IPOOH. MIpeICTaBJICHUS ACHCTBUTEIBHOTO

MHoKecTBO yHciia Kak 0eCKOHEYHON

JIEHCTBUTEIIbHBIX JECATUYHOM APOOH, MPUMEHSTH

YHCElT; JeCSATUYHBIC TPUOTMKEHUS

JIECTBUTEIBHBIE paIoHaIbHBIX U

qucia Kak WpPaMOHATIBHBIX YHCETT.

OecKOHEYHbIE H300paxkaTh 1eliCTBUTEIHHBIE

JECSATUYHBIC IPOOH. YHCcIla TOYKaMHU KOOPJUHATHOM

Bzaumno MIPSIMOM.

OJIHO3Ha4YHOE 3anucbIBaTh, CPABHUBATH M

COOTBETCTBHE YHOPSAI0YUBATH 1 CTBUTENIBHBIC




MEXKIY MHOKECTBO
IEeUCTBUTEIbHBIX
qucen u
MHOKECTBOM TOYEK
KOOPJMHATHOM
IPSIMOH.
CpaBHeHue
IEHUCTBATENbHBIX
Yucell,
apudmeTnyecKue
IEUCTBUH C
JIEUCTBUTEIILHBIMHU
YHUCIIAMH.
[Mpubnmxénnoe
3HAYCHHUE
BEJIMYUHBI,
TOYHOCTh
NPUOTVKEHUSL.

OkpyriieHue Yucel.
[Ipukuaka v olieHKa
pEe3yIbTaTOB

qycia.
BeimoanaTe, coueras yCTHbBIE U
MMACHbMEHHBIE TIPUEMBI,
apudmernyeckue JeiicTBUA C
paIoHaIbHBIMU YUCIIAMHU;
HAXOJMTh 3HAUECHHUS CTETEeHeH ¢
LIeJIBIMU TTOKa3aTesIMU U KOpHEH;
BBIYHUCJIATH 3HAYCHHS YUCITOBBIX
BBIPAJKEHUI.

Iony4yuTs npeacraBjieHUue O
3HAYUMOCTH JIEHCTBUTEIBHBIX
YyUCeN B IPAKTUYECKON
JIESTEIBHOCTU YeJIOBEKa.

AHaJ’[I/II}I/IpOBaTb " 1eJ1aTh BbIBO/bI

0 TOYHOCTH TPUOIHIKESHUS
JIEHCTBUTEIHLHOTO YHCTIa TIPU
pelIeHuu 3aad.

OKpyrasitb ACHCTBUTENbHbBIE
YHCIIA, BBIMOJIHATh MPUKHIKY
pe3yibTaTa BEIYUCICHUH, OLIEHKY
3HAQUYEHUN YUCIIOBBIX BHIPAKECHUM.




BBIYUCJICHUN

3HAKOMUTBCS ¢ HCTOpUEH
pa3BHUTHSI MATEMATHKH

YpaBHenust

U HepaBeHCTBA.
YpaBHenust

C O/THOM
nepeMeHHOMI
(14 v)

Jluneiinoe
YpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJSIIIMXCSA K
JINHEVHBIM.
KBanparnoe
YpaBHEHHUE.
Pewenne
YpaBHEHUH,
CBOJISITITUXCSI K
KBaIPaTHBIM.
buxsajparHsie
ypaBHEHHUSI.
[Ipumepsl peuieHus
ypaBHEHUH TpeThen
U 4eTBEPTON
CTerneHen
Pa3I0oKEHUEM HA

OcBauBaTh, 3alIOMHHATh H
NpUMEeHSITh Tpaduyeckue
METO/bI IIPU PEIICHUU YPaBHEHUH,
HEPAaBCHCTB U UX CHUCTCM.
Pacno3naBath 11ersie U IpoOHbBIE
YPaBHEHUS.

Pemars JinHeliHble U KBaIpATHbIE
YPaBHEHUsl, YpaBHEHHUS,
CBOJIAIIMECS K HAM, TIPOCTEHIIITE
IPOOHO-paAIMOHATHHBIE
YPaBHEHUS.

IIpensarath BO3MOXHbBIE CIIOCOOBI
peICHUA TCKCTOBBIX

3a/1a4, 00Cy:KIaTh UX U peliaTh
TEKCTOBBIE 33J]a4H PA3HBIMU
croco0ammu.

3HAKOMUTBHCS ¢ HCTOpUEH
pa3BUTHUS MAaTEMaTUKU




MHO>KHUTEIIH.
Pemenue npoGHO-
parroHaNbHBIX
YpaBHEHUH.
Peuienue TekcTOBBIX
3aau

anreOpanvdecKum

METOJIOM
YpaBHenus JIuneiinoe OcBauBaTh 1 NPUMEHSATH TPUEMBI
U HepaBeHCTBA. YpaBHEHUE C JBYMs pEILIeHNs] CUCTEMBI IBYX JIMHEHHBIX
Cucremsl MIEPEMEHHBIMH U €T0 YPaBHEHUH C JIBYMsI
YPABHEHUIA rpadux. MIEPEMEHHBIMH U CHCTEMBI ABYX
(14 9) Cucrema 1ByX YPaBHEHUI1, B KOTOPBIX OHO

JIMHEHUHBIX
YpaBHEHUH ¢ IBYyMs
MIEPEMEHHBIMHU U €€
peuenue. Pemenue
CHCTEM JBYX
YpaBHEHUH, OHO U3
KOTOPBIX JIMHEHHOE,

a JIpyroe — BTOpPOH

YpaBHEHUE HE SBISETCA
JINHEHHBIM.

Hcnonb3oBaTh (yHKIMOHAIBHO-
rpadUuecKy MpeJICTaBICHUS JUTS
peleHus U uccae0BaHus
YPaBHEHUI U CUCTEM.
AHAJM3UPOBATH TEKCTHI 3a1a4,

pemiaTb Uux anre6pa1/1qec1<HM




CTEIEHU.
I'paduueckas

WHTE
pIpeTaLys CUCTEMbI
YpPaBHEHUH C JIBYMS

TNEPEMECHHBIMU

CIOCOOOM: MePEX0AUTh OT
CIIOBECHOM (hOPMYIHUPOBKU
yCIIOBHS 331241 K
areOpanveckoi MoJenu myTém
COCTABJICHUS CUCTEMbI YPABHEHUH;

pemiaTb COCTaB




PeliiieHre TEKCTOBBIX
Bagad

IIEHHYI0 CUCTEMY YpaBHEHHUI;
[MHTepHpPeTHPOBATDH PE3YIIbTAT.

DOP

AnreOpanIecKuM 3HAKOMUTBHCS C MCTOPUEll Pa3BUTHUS
CII0CO00M MaTeMaTHKH
YpaBHeHus Uucnosble Yutath, 3aNMCHIBATH, IOHUMATD,
U HepaBeHCTBA. HEepaBEHCTBA U UX [MHTepIpPeTHPOBATH HEPABEHCTBA;
HepaBenctBa (16 4) [cBOJicTBa. 1ICIT0JIB30BaTh CUMBOJIUKY U
Uluneiinbie TEPMUHOJIOTHIO. BBINOJIHATH

HEpaBEHCTBA C OJHOM
[IepEMEHHON 1 UX
pereHue.

CrCcTeMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
[IepEMEHHON 1 UX
pereHme.
KBanpatHble
HEpaBEHCTBA U UX
pereHme.
[‘paduueckas
MHTEPIIpETalus

peoOpa3oBaHusl HEPABCHCTB,
[CII0JIB30BATH ISl IPEOOPA30BAHUS
CBOIICTBA YHCIIOBBIX HEPABEHCTB.
[Pacno3HaBaTh JTUHEIHBIE U KBaIPATHBIC
HepaBeHCTBA. PemiaTs nuHeliHbIe
HEPaBEHCTBA, CHCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
BKITFOUYAIOIINX KBAJAPATHOE HEPABEHCTBO,
1 peniaTh uX; 00CyKAaTh ITOJyYCHHBIC
pELICHMSI.

300paaTh peleHne HEPaBeHCTBA U
E:/ICTGMBI HEPaBEHCTB Ha YUCIIOBOM




HEPaBEHCTB M CUCTEM IPSMOii, 3alUChIBATDH PEIICHUE C
HEPaBEHCTB C JIByMSI IIOMOIIBIO CUMBOJIOB.,

MepeMEHHBIMU PemaTh KBajjpaTHbIC HEPABCHCTBA,
MCTIONB3YS rpadraeckre
MpeaCcTaBICHUSI.

OcBanBaTh U MPUMEHSITh HEPABCHCTBA
MPU PEIICHUH PAa3IMYHBIX 33]1a4, B TOM
YHUCIIC TIPAKTUKO-OPHUCHTUPOBAHHBIX




®yukuuu (16 4)

KBanpatnynas
(byHkuus,eé rpaduk
1 CBOICTBA.
[TapaGomna,
KOODPIUHATHI
BEPITMHBI TTApaOOJIHI,
0Cb CUMMETPUHI
mapaboIbl.
CTeneHHbIe —
(byHKIINH C
HATypaJIbHBIMU

[TOKa3aTelIsIMA 2 U 3,
X TpapuKH 1

CBOICTBA.
['padukn QyHKINN:
y = kx,
y = kx + b, y=xK ,
y = ax*,
X
y=axd y= X,y =1
x|

IPacniosnasare BUJBI H3Y9aeMbIX
(bYHKIHI; HIUTIOCTPHPOBATH
CXeMaTHYEeCKH, 00LICHAThH
PACIIOJIOKEHHUE HA KOOPAMHATHOU
[IOCKOCTH TpaduKOB (PYHKINH BUAA: Y =
kx, y=kx+b, y= y-—i:axz, y = ax,

X

V =V¥Y = [x | B 3aBUCHMOCTH OT

BHAYEHUI K03()(DUIIEHTOB; OMTUCHIBATH UX
CBOMCTBA.

[PacnoznaBaTh KBaJpaTUUHYIO

(byHk1uio 1o dopmysie. [IpuBoauTh
MpUMePbI KBAJPATUIHBIX 3aBUCUMOCTEH

113 peasIbHOM JKU3HU, (QU3NKH,
IFrCOMCTPHH.

[BBIABJIATEL 1 00001IaTH OCOOCHHOCTH
rpaduka KBagpaTHIHON QYHKIMH Y =

ax“ + bx + C.

CTpouTh M M300paKaTh CXeMaTHYeCKH
rparKy KBapaTHUHBIX (DYHKIIWH,
BagaHHBIX (DOpMysIaMu Bua y = ax”, y =




ax® +q,y=a(x+p)’, y=ax® +bx+

C.
AHAJIM3UPOBATH U IPUMEHATH CBOMCTBA
M3yUYSHHBIX (YHKIUH JJIs1 KX TIOCTPOCHHUS,
B TOM YHCIIE C TOMOIIBIO MH(DPOBBIX

pecypcoB




UucaoBbie
mocJie10BaTeIb-

Hoctu (15 u)

[TonsiTHEe YKMCIIOBOI
[10CJIEI0BATEIBHOCTH.
3ananue
[10CJIeI0BAaTEIbHOCTH
PEKYPPEHTHON
(hopmy1oit u hopmyoit
N-ro wieHa.
ApudmeTnyeckas u
reoMeTpuyecKas
rporpeccuu. ®opmyisl
N-ro wieHa
apudmernyeckoi u
rEOMETPUUYECKON
[pOrpeccuii, CyMMbI
[EepBBIX N YJICHOB.
M300paxeHne 4ICHOB
apuMeTHIeCKOi
rEOMETPUYECKOMN
[porpeccuii ToukaMu

Ha KOOp,I[HHaTHOﬁ

OcBauBaTh H NPUMEHSITh NHICKCHbIC
0003HaYeHNs], CTPOUTH pedeBble
BBHICKA3bIBAHMS C UCIIOJIb30BAHUEM
TEPMUHOJIOTUH, CBSI3aHHOM C MTOHITHEM
MoCIe10BaTEIbHOCTH.

AHAJIM3UPOBATHL GOPMYITy N-TO UIeHa
[10CJIe10BAaTEILHOCTH WIIN PEKYPPEHTHYIO
(bopMyiTy M BBIYHCIASATH YICHBI
[MOCJICI0BATEIILHOCTEH, 3a/IaHHBIX
HbTUMU (popMyTIamu.

Y cTaHaB/IMBaTh 3aKOHOMEPHOCTD B
[TOCTPOCHUH M10CIIeI0BATEIILHOCTH, €CITN
BLITIFICAHBI TIEPBbIE HECKOJIBKO €€
JIEHOB.

[Pacnmo3naBaTh apudMeTHUCCKYIO H
reOMETPHUYECKYIO TPOrPECCHH TTPH
Pa3HBIX CIIOCO0AX 3aJaHMs.

[PemaTe 3a1a4n ¢ UCNIOJIB30BAHUEM
(bopMmyIt N-ro wieHa apupMETHUECKON 1
reOMEeTpUYECKON IPOTPECCUI, CYMMBI

DOP




[IOCKOCTH. E{epmﬂx N YWICHOB.
JIMHEWHBII U 300paskaTh YJICHBI

HKCTIOHEHITHATBHBIN [OCJIeI0BATEIFHOCTH TOYKAMH Ha
pOCT. KOOPAMHATHOM TJIOCKOCTH.
(C105KHBIE IPOLEHTHI PaccMaTpuBaTh NpUMepPHI MPOLECCOB U

SIBJICHUI 13 PEAJIBHOM JKHU3HH,
MILTIOCTPUPYIOLINE U3MEHEHHE B
ApU(METHIECKO MPOTPECCHH, B
reOMETPUYECKOH MPOTPECCHH;
M300pa)kaTh COOTBETCTBYIOIINE
BABUCHMOCTH IpaduvecKu.

PemiaTh 3aa4M, CBSI3aHHbIC C
[MYCIIOBBIMH TOCTIEIOBATEILHOCTSIMY, B
TOM YHCIIe 3aJIa91 U3 PEabHOM KU3HU
C MCIIOJIb30BaHUEM IIU(PPOBBIX
TEXHOJIOTUH (DJIEKTPOHHBIX TAOJHIL,
rpaguuecKoro KaubKyJasTopa u T.11.).
PemiaTh 3a/1a41 Ha CIIOKHBIE
[POIICHTHI, B TOM YHUCIIE 3a]]a9H W3
[peanbHON MPaKTHKH (C
MICTI0JIb30BAHNUEM KaJIbKYJISITOPA).




3HAKOMHTBCH ¢ HCTOPHEi pa3BUTHSA
MaTeMaTUKU

IloBTOpEHMeE,
00001IeHNE,

CUCTEMAaTHU3alud

3HaHm‘fll

(18 u)

Yucia 1 BbIYHCIEHUS
(3amuch, CpaBHEHUE,

TTECTBUS C
IECTBUTENbHBIMU

YUCIIAMU, YUCI0BASL
[IpsiMast; IPOLICHTBI,

OTHOIICHUS,
[POTIOPIINH;
OKpYTJICHUE,
MpUOITMKEHHE,
OLICHKA; peIICHHE
TEKCTOBBIX 33124
apupMeTHIECKUM
CrIoco0oMm)

OnepupoBaTh MOHATUSIMM. MHOXECTBO,
[OIMHOKECTBO, ONepaluy HaJ
MHOXECTBAaMH; MCIIOJIb30BATh IpaduuecKoe
[peCTaBIeHNEe MHOXKECTB /I OMMCAaHUS
[peasIbHBIX MPOLIECCOB U ABJICHUM, IPU
PELLEHNH 3a/1a4 U3 IPYTUX yueOHBIX
[PEIMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U
OCHOBHbIE /1eHiCTBHS, CBSI3AHHBIE C
YHMCJIAMM. HATypalbHOE YUCIIO, IPOCTOE

1 COCTABHOE YUCIIA, JEIUMOCTh
HATypaJbHbIX YHCEl, IPU3HAKU JIETUMOCTH,
[1eJI0€ YMCII0, MOY/Ib YUCIIa, OOBIKHOBEHHAS
M AeCATUYIHAS JPOOU, CTAHAPTHBINA BUJT
guciIa, apuhMeTHISCKUN KBaAPATHBIN
KOpEHb.

|Bbll'l0.]'[HHTl> }IeﬁCTBHH, CPpaBHUBATH U




YHOPSI0YHUBATH YKCIIa, TPEJCTABIATH
UKCIIa Ha KOOPAMHATHOM TIPSIMOH,
OKPYTIISTH YMCIA; BHINOJIHATH
NPUKHIKY U OLIEHKY pe3ylbTaTa
BBIYHUCIICHUI.

PemiaTh TeKCTOBBIE 32124
apudmerndeckum criocooom. Pemartb
MpaKkTu4YecKue 3aa4M, COJACPKaIIne
TPOLEHTHI, 10U, YACTH, BEIpAKAIOLIINE
3aBUCHMOCTH: CKOPOCTh — BPEMS —
paccTosiHUe, IleHa — KOJIMYeCTBO —
CTOUMOCTb, 00bEM paboThl — BpeMs
— TIPOM3BOJIUTEIBHOCTD TPY/IA.

Pa30uparth peanbHbIC )KU3HEHHBIC
cUTyanuu, GopMyJIUpOBaTh UX HA
SI3bIKE MATEMATHKH, HAXOUTh
[pelIeHue, MPUMEeHsisi MaTeMaTUYeCKUI
anmnapat, HHTePIPeTHPOBATh
pe3yabTar




AJIredpandeckmne
BbIPAKEHHS
(mpeoOpazoBaHue

anreOpanyecKux
BbIpa>KCHUU,

JNOITYCTUMBIC 3HAUCHUS

DnepupoBaTh NOHSITHSIMH: CTEIICHB C
1eJIBIM TTOKa3aTeNeM, apu(pMeTHUECKUi
KBa/IpaTHBIIl KOPEHb, MHOTOYJICH,
AreOpandeckast Ipoob, TOXKIECTBO.

BLINOJHATL OCHOBHBIE IEHCTBUSA .

BBIMOJIHATH PacuéThl IO (hopMyIiam,
MpeoOpa3oBEIBATH LIENbIE, TPOOHO-
[palliOHAJIBHBIE BBIPAXKECHUS U
BBIPAYKEHUSI C KOPHSAMH, PEAIN30BEIBATh
[pa3iokKEeHHe MHOTOWIEHA Ha
MHOKHTENN, B TOM YHCIIE C
MCTIONIb30BaHUEM (hOPMYJT pa3HOCTU
[KBaJIpaToOB M KBaJpaTa CyMMBbI 1
[Pa3HOCTH; HAXOJIUTH JIOITYCTHUMBIE
BHAYEHUS IEPEMEHHBIX JIJIsl JPOOHO-
[PAMOHAIIBHBIX BBIPAKEHUH, KOPHEH.

MoaeaupoBaTh C TOMOIIBIO GopMyT
[peaIbHBIC MTPOLECCHI U SIBJICHUS




DYyHKUNH
(TocTpoeHue,
CBOICTBA U3YYEHHBIX

yHKIM;

YpPaBHEHUH U UX
CHCTEM)

OnepupoBaTh NOHATUAME: QYHKITHS, TpaduK
(GyHKIIH, HYTH QYHKIAH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3PACTAHHUS,
yObIBaHUS, HAaNOOJbIIIEe 1 HANMEHbIIIEE 3HAUCHHSI

rpaduyeckoe pemeHneyHKINIH.

AHAJIU3UPOBATDH, CPABHUBATh, 00CYKIATh CBOCTBA
(pyHKIMIA, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATUSAMU: TIPIMAas
[POTNIOPIIMOHANIBHOCTh, 0OpaTHas
[POTIOPIIMOHANBHOCTD, TMHEHHAST (QYHKIINS,
KBaJ[paTUuHas QyHKIWs, mapadosa, Turepooa.
Hcnosb3oBaTh rpauKu s ONPEACIICHNUs CBOUCTB,
[IPOLIECCOB U 3aBUCUMOCTEH, JUUIsl pelleHus 3a1ad U3
Npyrux y4eOHbIX IPEAMETOB U PeabHOM KU3HMU;
MO/EJTHPOBATH C TOMOIIBIO rPa)UKOB peabHbIC
MIPOLIECCHI U SIBIICHUSI.

Bripa:kaTh (hopMyJIaMHU 3aBUCUMOCTH MEXIY
BEITMYMHAMHI

J0P




PaGouas nporpamma yye0Horo kypca «I'eomerpusi» 7-9 kiraccol

1. Henau nzyyenus: yueonoro kypca ""I'eomerpus"

«MareMaTHKy yXe 3aT€M Y4YUTb HaJ0, 4YTO OHA YM B MTOPAJOK IIPUBOJUT», — IHCAJl BEIUKUI
pycckuil yuenslii Muxaun BacunbeBud JIomoHOCOB. 1 B 3TOM COCTOMT 0J1HA U3 ABYX Liejei 00ydeHus
F€OMETPHUH KaK COCTaBHOM YaCTH MaT€MaTHKHU B LIKOJIE. DTOW LEIU COOTBETCTBYET JOKa3aTelIbHAs JTMHUS
npenojiaBaHus reometpun. Cienyst mpeacTaBleHHON pabodeil mporpaMMe, Ha4MHas C CEAbMOTI0 Kilacca Ha
ypOKax reoMeTpuu 00y4aroIuiicsl y9UTCs MPOBOAUTH J0KA3aTeNIbHbIE PACCYKACHUS, CTPOUTH JIOTHUECKHUE
YMO3aKJIIOUYEHHUs, JOKa3bIBaTh HCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyX AeHUs «OT IPOTUBHOT0», OTIMYATHCBOICTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpaTHBIE
YTBEP)KJCHHS. YUEHHK, OBJIAJIEBILINI UCKYCCTBOM PacCyX/J1aTh, OyJeT MPUMEHATh €0 U B OKPYKAOLIEH
xu3HU. Kak nucan reometp u negaror Urops ®@enoposuy [lapeiruy, «iroabM1u, TOHUMAIOIKUMU, YTO
TaKO€ JJ0Ka3aTeNbCTBO, TPYIHO U 1aXKe HEBO3MOXKHO MAHUITYJIUPOBaTh». M B 3TOM COCTOUT BakKHOE
BOCIHTATEIbHOE 3HAYCHUE U3YyUEHHS] TEOMETPUH, IPUCYIIIee HMEHHO OTEYECTBEHHON MaTeMaTUYeCcKOi
mkose. BMecte ¢ TeM aBTOpHI MpOrpaMMbl IPEAOCTEPETAIOT YUUTENS OT U3IHUIIHETO (popManus3ma,
0cOOEHHO B OTHOILICHUM Hayall U OCHOBaHUI reomeTpuu. Opaniry3ckuii Matematuk JKan Jlpe1oHHE 11O
9TOMY OBOAY BbICKa3ajcs Tak: «UTo kacaercs 1eIMKaTHOM MpoOaeMbl BBEAECHUS «aKCUOM», TO MHE



Ka)KeTCsl, YTO Ha MEPBBIX [IOpax HYKHO BOOOIIE U30eraTh MPOM3HOCUTH caMo 3T0 ¢j10BO. C Apyroii xe
CTOPOHBI, HE CJIEAYET YIIyCKaTh HU OJJTHOW BO3MOXHOCTH JaBaTh IPUMEPHI JOTMUECKUX 3aKI0UYEHU,
KOTOpBIE KyZ1a B O0OJIbLICH Mepe, 4eM HJiesl aKCHOM, ABJISIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU
JIBUTATENIIMU MaTEMaTUYECKOI'O MBIIICHUS.

BTopoii nenbro n3ydeHus TeOMETPUU SBISIETCS UCIIOIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PELICHUH
KaK MaTeMaTU4YeCKHUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINUXCS B peanbHON ®U3HU. OKOHYUBIIHIMA
KypC '€OMETPUH IIKOJIBHUK JIOJDKEH ObITh B COCTOSTHUM ONPEICIUTh TEOMETPHUECKYIO0 (DUTYPY, OIIHCATh
CJIOBaMU JIAHHBIN YepTEXK WIM PUCYHOK, HAWTHU IUIOIIA/(b 3€MEIbHOTO Yy4acTKa, PACCUYUTATh HEOOXOIUMYIO
JUTMHY ONITOBOJIOKOHHOTO Ka0eJsst Wik TpeOyeMble pa3Mephl rapaxa Jjisi aBTOMOOWIIS. DTOMY
COOTBETCTBYET BTOpAsi, BEIUMCIUTEIbHAS JINHUS B U3YUCHUU T€OMETPUH B TIKoJe. JlaHHas mpakTuyeckas
JIMHHUS SIBIISIETCS HE MEHee BaKHOM, yeM nepBasi. Emé [lnaton npeanuceBai, 4To0bl «rpaskaaHe
[IpexpacHoro roposia HA B KOEM CiIydae He OCTaBJISUIM TE€OMETPHIO, BEIb HEMAJIOBAXKHO JIaXke MoO0UHOe e
IMPUMCHCHUEC — B BOCHHOM JICJIC Aa, BHPOYEM, U BO BCEX HAYKAX — IJIA JIYHIICTO UX YCBOCHUA: MbI BC/Ib
3HaeM, Kakas 0eCKOHEYHas pa3HUIla CYIIECTBYET MKy YEIOBEKOM MPUYACTHBIM K TEOMETPUHU U
HENPUYACTHBIMY. J1JIs 9TOTO YUUTENI0 peKOMEHIYeTCsl OI0MPaTh 3ajaui MPAKTUIECKOTO XapaKTepa Jist
paccMaTpuBaACMBbIX TEM, YUUTDH }IeTeﬁ CTPOUTH MAaTEMATUUYCCKUE MOJCIN PCATTbHBIX )KU3HCHHBIX CHTyaHHﬁ,
IMPOBOAWTD BBIYMCICHUA U OUCHUBATE aICKBATHOCTD IMOJIYYCHHOI'O pE3yjibTaTa. Kpaf/'IHe BaXHO
NoMYEPKUBATH CBSI3U T€OMETPUU C IPYTUMH MPEAMETaMU, MOTUBHPOBATH MCIIOIH30BATh ONPEICICHUS
reoMeTpUUYECKUX GUTYp U MOHITUMN, JEMOHCTPUPOBATH IPUMEHEHHE MTONyYEHHBIX YMEHUH B U3UKE U



TEXHUKE. DTH CBsA3U HanboJiee spKo BUIHBI B TeMax «BekTopbl», «Tpuronomerpuueckue
COOTHOILEHU», «Meron koopaunat» u «Teopema ITudaropar.

2.MecTO y4e0HOr0 Kypca B y4eOHOM IJIaHe

CornacHo yue6HOMY mIany B 7—9 kiaccax u3y4yaercs yueOHbIi kypc «['eomeTpusy», KOTOpbIit
BKITIOUAET CIIAYIONINE OCHOBHBIC Pa3JIeibl colepikanus: « eoMeTpuieckue GUTryphbl ¥ HX CBOMCTBAY,
«3mepenne reoMeTpuYeCcKUX BEJIMUNHY, a TAKXKE «/[eKkapTOBbI KOOPAMHATHI Ha IIJIOCKOCTHY, «BEKTOPBI»,
«/IBmwxenns iockoctu» U «IIpeobpazoBanus mog00us». YUeOHBIN IIaH MPEIyCMaTPUBACT U3yUCHHE
reoMeTpun Ha 6a30BOM YPOBHE, UCXO/Isl M3 HE MeHee 68 yueOHbIX 4acoB B y4eOHOM T0j1y, BCETO 3a TPH rojia
00ydeHus: — He MeHee 204 yacos.

3. Conep:xanue yueoHoro kypca "I'eomerpus" 7 — 9 kiiaccbl

1 Knacc
HavaneHeie nonaTus reomerpun. Touka, mpsAMas, OTpPE30K, JIyd. YTousl. Buasl yrios. BepTukanbHble u
CMeXxHbIe yriibl. buccekrpuca yria. JIoMaHasi, MHOrOyroJIbHUK. IlapamienbHOCTh U NEPIEHANKYIISIPHOCTD MPSMBIX.



Cummerpuunble purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cUMMETpUH. [IprMepbl CHMMETPUH B OKpPY>KaroIIeM
MHUDE.
OCHOBHBIE IOCTPOCHUS C IOMOILBIO LIUPKYJIS U JINHEUKH.
Tpeyronpauk. Bricota, Memmana, OmccekTpuca, WX CBOHCTBa. PaBHOOEIPEHHBII W PaBHOCTOPOHHUI
TpeyroJbHUKU. HepaBeHCTBO TpeyrojbHUKA.
CBoiicTBa 1 NpU3HAKU PAaBHOOEIPEHHOTO TPEYroiabHUKA. [IpH3HAaKK paBEHCTBA TPEYTONbHUKOB.
CBoliCTBa U IPU3HAKY MMApAIIENBHBIX NPsAMBIX. CyMMa YIJIOB TPEYTOJbHUKA. BHEIIHUE YIIIBI TPEYTOBHUKA.
[IpsimoyronbHEI TpeyronbHUK. CBONCTBO MEAMAHBI MIPSIMOYTOJILHOTO TPEYTOJIbHUKA, TIPOBEAEHHOM K
runoteHyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpSAMOYTroibHbII TpeyroiabHUK ¢ yriioM B 30°.
HepaseHncTBa B reOMETpUN: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeOpeMa O
OobIeM yriie u OoJblIel CTOPOHE TpeyroibHuKa. [lepneHanKynsp 1 HakJIOHHAs.
I'eomeTpryeckoe MecTo Todek. buccekTprca yriaa M CEpeAVHHBIN NEPHEHAMKYISP K OTPE3KYy Kak
TF€OMETPUYECKHE MECTA TOUYEK.
OKpy>KHOCTb M KpyT, XOpJa W AMAMETp, UX CBOWCTBA. B3anMHOE pacnoioKeHHe OKPYKHOCTH W MpPSIMOM.
KacarenpHasd u cexymas K OKpyKHOCTH. OKpYy>KHOCTb, BIIMCaHHasl B yrosl. BrcaHHas M onmucaHHas OKpPY>KHOCTH
TPEYTOJIbHUKA.

8 knacc

UYerpipéxyronbHuku. [lapamnenorpamMM, ero Tmpu3HakKM W CBOMcTBA. YacTHele  ciydau
napajuiesorpaMmmMoB (TIPsIMOYTOJILHUK, POMO, KBaJpaT), UX MPU3HAKA M CBOMCTBA. Tparenus, paBHOOOKas
Tpaneuus, e€ CBoiCTBa U npu3Haku. [IpsmMoyronbHas Tpanenusi.



Meron ynBoenuss wmeauanbl. LlenTpanbHas cummerpuss. Teopema Dameca u  Teopema o
IPONOPLUHUOHATBHBIX OTPE3KaX.
Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHHKa.
[Tomobue TpeyronbHukoB, KodbdunueHT nonodbus. IlpusHaku 1OMOOUS  TPEYroJbHUKOB.
[Tpumenenne mogo0us PH PeIICHUH MPAKTUYESCKHUX 3a/1a4.
CpoiicTBa mjom@aaed reomerpuueckux @uryp. DopMynbl A IIIOMAAN  TPEYroJIbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MIIOMAACH MOA00HBIX puryp.
Brruncnenue miuomazei TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIET4aToOl Oymare.
Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemieHun MpaKTHYECKUX 3a71ad.
CuHyc, KOCHMHYC, TaHI€HC OCTpPOrO yrja MpsMOYToJbHOrO TpeyrojbHuKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuun yrios B 30°, 45° u 60°.
BrrcanHbie U LEHTpaNbHBIE YIIIBI, YTOJI MEXKIY KacaTeNbHON U XOpAOH. YTIbl MEXIy XOpAaMu H
CeKylIMMHU. BricaHHble U OMMCcaHHbIE YEThIPEXYTOJILHUKY. B3anMHoe pacrnonokeHue AByX OKpY>KHOCTEH.
Kacanue oxpyxHocteil. OOuiye kacateabHble K IBYM OKPY>KHOCTSIM.

9 knacc
Cunyc, kocuHyc, TanreHc yriaos ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI
PUBE/ICHUS.

Pemenne TpeyroiabHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PellieHrne npakTHuecKux 3aaad
C MCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.
[TpeoOpazoBanue mogoous. [1omodre cOOTBETCTBEHHBIX AJIEMEHTOB.



TeopeMa 0 NPOU3BEIEHUH OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB CEKYIUX, TeOpeMa
0 KBaJ[paTe KacaTeIbHOM.

BekTop, nnmHa (MOaynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIIOJIIOXHO HAIpPaBJICHHBIC
BEKTOpBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJa BEKTOpamu. PasimoxeHue
BEKTOpPa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunartsl BekTopa. CKalsipHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XKICHUS AJIUH U YIJIOB.

JlexapToBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHHs IPSAMOM M OKPYKHOCTH B KOOpAMHATAaX,
IIEpECEUECHNE OKPYKHOCTEN U NMPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOrOYroJbHUKM. JlIMHA OKpYKHOCTH. ['pamycHas uW paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyXHOCTe!. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBuKEeHMsI IIJIOCKOCTU ¥ BHYTPEHHHUE CUMMETpUHN (QUTyp (JIeMEHTapHbIE IPEICTaBICHHUS).
[TapamnensHslil nepenoc. I1oBopor.

4. IlnanupyeMble peAMeTHBIE Pe3yJabTAaThl 0CBOeHHMs padoueil MporpaMMebl Kypca
«I'eomerpus» 7 — 9 kiaace

1 Knacc
OcBoenune yueOHOro Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs J0KHO
00ecre4YnBaTh JOCTHKECHUE CISAYIONIMX MPEAMETHBIX 00pa30BaTeIbHBIX PE3Y/IbTATOR:



<
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Pacno3naBartsb HU3YUYCHHBIC TCOMCTPUUYCCKUC (I)I/Il"ypbl, OIpeACIAThL UX B3AUMHOC PACIIOJIOKCHHC, 1/1306pa>1<aTL
TCOMCTPHUYCCKHUC q)HprI)I; BBITIOJIHATE YCPTEIKU 11O YCJIOBHUIO 3a/1a4u. I/I3M€p$ITI: JIMHCUHBIC U YTJIOBBIC BECJIMYNHBL.
Pemats 3a/la4y Ha BBIYMCJICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

%[enaTL rpyOyI0 OIIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYHMH IPEIMETOB B peabHOM )KU3HH, Pa3MEPOB IPUPOIHBIX 00BEKTOB.
a3 IM4aTh Pa3MEepPhl TUX OOBEKTOB IO MOPSIKY BEITUINHEL.

CTpOI/ITL YEPTEIKU K TCOMETPUUCCKUM 3a/ladaM.

TTons30BaThCs MNPpU3HAKAMH PABCHCTBA TPCYT'OJIbHUKOB, HCIIOJIb30BATh MPU3HAKU U CBOMCTBaA paBHO6e,Z[pCHHLIX
TPCYTOJIbHUKOB IIPH PCIICHUU 3ada4.
IIpoBoaUTH TOrUYECKHE PACCYKACHUS C UCIONB30BAHUEM T€OMETPUUIECKUX TEOPEM.

ITonb3oBaTbCs IPU3HAKAMU PABEHCTBA MPSIMOYIOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEMAHbI, IPOBEAEHHON K
TUIIOTEHY3€ NPSIMOYIOJIbHOTO TPEYrOJbHUKA, B PELICHUHY F€OMETPUUECKUX 3aad.

OmnpenensaTs NapamiesIbHOCTb IPSIMBIX C IOMOIIBIO YTJI0B, KOTOpBIE 00pa3yeT ¢ HUMU cekymias. Onpenensirb
MapaJuIeJIbHOCTD IPSIMBIX C IOMOIIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOMN NMPSIMON 10 TOYEK APYToi MpsSMOH.

Perrath 3a1a4n Ha KieTyaTO# Oymare.
HpOBO,Z[I/ITL BBIYHCIICHUA U HAXOAUTH YHUCJIIOBBIC U 6YKB€HHLIG 3HAYUCHU: YIJIOB B TCOMCTPUICCKUX 3aJavdax C

HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYT'OJIBHUKOB U MHOI'OYT'OJIBHUKOB, CBOMCTB YTJ10B, OOpa30BaHHBIX IIPpH
MNEPECCUYCHUH ABYX MaPAJJICIbHBIX HNPSAMBIX CCKYIICU. Pemarts MPAKTUYCCKUC 3aa9l Ha HAXOXICHUC YTIJIOB.

Brnanets moHATHEM reOMETPUYECKOT0 MECTa TOUYEK. Y METh ONpeIeIsiTh OMCCEKTPUCY YIila U CepPeaMHHbIH
HNEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK.

qDOpMyJ'[PIpOBaTI) OINPCACIICHNUA OKPYXHOCTH U KpyTra, XOpAbl 1 AUaME€TpPa OKPYKHOCTH, ITOJIB30BATHECA UX
CBOMCTBaMHU. YMETh MPUMEHATL 3TU CBOUCTBA IIPH PCIICHUU 3a/1a4.



BHaILeTB MOHATHUEM OIMCAaHHOM OKOJIO TPCYroJibHUKa OKPYXXHOCTHU, YMETh HAXOAUTh et LECHTP. ITons3oBaThCs
(paKTaMI/I O TOM, 4TO 6I/ICC€KTpI/ICI:I YIJIOB TPECYT'OJIbHUKA IEPECCEKAIOTCA B OJHOM TOYKEC, 1 O TOM, 4TO
CEPCAMHHBIC NICPIEHANKYJAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECECKAIOTCSA B OAHOU TOYKE.

BJ'Ia,I[eTB MOHATHEM KacaTeIbHOM K OKPYXXHOCTH, ITOJIb30BATHCA TeopeMoﬁ O NCPICHAUKYIISIPHOCTU KacaTeJIbHOM 1 paamnyca,
PO BSACHHOI'O K TOYKC KaCaHUA.

ITonw3oBaThest HpOCTeﬁLHHMPI TeOMETPUICCKUMU HEPABCHCTBA MU, IIOHUMATh UX HpaKTH'—ICCKHITI CMBICIJI.

HpOBOZ[I/ITI) OCHOBHBIE I'€COMETPUIECKHUE ITOCTPOCHHUS C ITIOMOUIBIO TUPKYJIA U JIMHEHKH.

8 knacc

OcBoenne yaeOHOTO Kypca «I'eomMeTpus» Ha YpOBHE 8 Kilacca JIOJDKHO 00ecIeuynBaTh
AOCTMIKCHUC CIICAYIOIIHX NPEAMCTHBIX 06p&30BaTCJ'II)HBIX PE3YIbTATOB:

Pacno3naBaTh OCHOBHEIE BUbI quLIpéXYFOHBHHKOB, HX 3JICMCHTHI, ITI0JIB30BAaThCA UX CBOMCTBaMU npu
peUICHNN reOMCTPUICCKUX 3a/1ay.

IIpumeHsITh CBOMCTBA TOUKH IepeceueHus MeIuaH TPEYroJbHIKa (LIEHTPa MacC) B PeIIeHNH 3a/1a4.

Biiagets noHaTueM cpenHel JMHUM TPEYTroJbHUKA U TPANELUH, IPUMEHATh UX CBOMCTBA MIPU PELICHUH
reOMEeTPUYECKHX 3a1ad.

ITons30BaTbcs TeopeMoii Paiieca U TEOPEMOI O IPOIMOPLIMOHANBHBIX OTPE3KAaX, NIPUMEHSITh UX JJIS
pelIeHns IPaKTUYECKUX 3ajiad.
[TpuMeHATH NpU3HAKY OA0OUS TPEYrOJbHUKOB B PEIICHUH T€OMETPUIECKHX 3a1ad.

Ilonp30Bathes TeopeMoﬁ an)aropa AT peHICHUS TCOMETPUYCCKUX U MTPAKTUYCCKUX 3ada4.
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CTpOI/ITI) MAaTeMaTUYCCKYI0 MOACIIb B MIPAKTUYCCKUX 3a/ladax, CAMOCTOATCIIbHO A€J1aTh lICpTé)K 1 Ha XOIUTh
COOTBCTCTBYIOIINEC JJINHBI.

BﬂaﬂeTL TMOHATUAMHU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOTO yTIJla MPAMOYTOJIBHOT'O TPEYTOJIbHUKA.

Ilonp30BaThCs STUMH TOHSATHS MU JUIA pEIICHUS MPAKTUYCCKUX 3a1a4.

Beruncisth (pa3nuyHbIMU CIIOCOOAMMU) TUIOIIAAb TPEYTOIbHHUKA H TUIOIIAAH MHOTOYTOIBHBIX QUTYD (IIOJIB3YSACH,
/1€ HE00X0AUMO, KaJIbKYISITOPOM).

IIpuMeHsATH NOTy4YeHHBIC YMEHUSA B IPAKTUYECKUX 3aj]ayax.

Brnaners noHATHAMU BOIMCAaHHOIO U LIEHTPAJIBHOI'O YIJjla, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIaX,
yriiax MeXIy XopAamMH (CEKYIIUMH) U YTIIe MEXAy KacaTeIbHOW U XOPJI0M MPH PEIICHUN
F€OMETPUYECKUX 3a/a4.

BrageTs moHSTHEM ONMCAaHHOTO YETHIPEXYTOIBHIKA, IPUMEHATH CBOMCTBA OITMCAHHOTO
YEeTBIPEXYTOJIbHUAKA [PU PELLICHUN 3a]1a4.

[TpuMeHSTh MoJTyueHHbIC 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMAaTHYCCKUE MOICIH [T 3a]1a4 PealibHOM KU3HHU U
MIPOBOJIUTH COOTBETCTBYIOIINE BIUMCIICHHUS C IPUMEHEHHUEM TI0JJ00MS ¥ TPUTOHOMETPHH (I10JIb3YSICh, IJ1e
HEO0XOMMO, KATEKYIISITOPOM).

9 knacc
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OcBoenue yueOHoro Kypca «I'eomerpus» Ha ypoBHE 9 Kilacca TOJKHO 00ecIieunBaTh
AOCTHIKCHUC CIICAYIOIHNX MPEAMCTHBIX O6pa3OBaTeJIBHbIX PE3YJIbTATOB:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUN OCTPBIX YIJIOB, HAXOJUTh C MX MOMOULIbIO Pa3IMUHbIE 3JIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pELIEHHE MPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY). Haxoauts (¢
MOMOUIbIO KaJbKYJATOPA) AJIMHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.

Ilonp30BaThCs Q)OpMYHaMI/I MPUBCACHUA U OCHOBHBIM TPUTI'OHOMETPHUICCKHUM TOXKAECTBOM JIA HAXOKACHU A
COOTHOIIEHNHU MEKIY TPUTOHOMETPUICCKUMH BEIIMYUHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJI1 HAXOXKJEHUS PA3IIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
(«pereHne TpeyroabHUKOBY), IPUMEHATh UX MPHU PEIICHUH T€OMETPUUIECKHX 3a1ay.

BnazgeTs noHATHAMH NpeoOpa30BaHuUs OA00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX QUTYD.

ITonp30BaThCsI CBOWCTBAMU MTOI00HSI IPOU3BONBHBIX (PUTYP, YMETh BHIUUCIIATH AJIUHBI U HAXOAUTH YIIIbI Y MOJOOHBIX
¢uryp. [IpuMeHATH CBOMCTBA MTOIO0HS B MPAKTHIECKHUX 331avax.

YMeTh NPUBOAMUTH NPUMEPHI MOZOOHBIX (PHUTYp B OKPYKAIOIIEM MHpE.

ITonb30BaThCs TEOpEMaMU O IPOU3BEAECHUH OTPE3KOB XOP, O IPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBajpaTe
KacaTeJIbHOM.

ITonp30BaThHCH BEKTOpaMH, IOHUMAThb UX FCOMeTpI/IT-IeCKI/Iﬁ n (1)PI3PI‘ICCKPII>’I CMBEICJI, IIPUMEHATH UX B
PCHICHUN TCOMCTPUICCKUX U (l)I/IBI/I‘leCKI/IX 3aJga4.

HpI/IMCHﬂTB CKaJIAPHOC MPOU3BEACHHUE BEKTOPOB IJISI HAXOXIACHUSA AJIMH U YIJIOB.

ITonb30BaThCs METOIOM KOOpAUHAT Ha INIOCKOCTH, MPUMEHSATH €0 B PpCIICHUHU T'COMETPUICCKUX U
MMPAKTUYCCKUX 3a1a4.



v

BJ'IaILeTB TMOHATHUAMMU IIPABUIIBHOT'O MHOI'OYI'OJIbHUKA, JJIMHBI OKPYKXHOCTH, AJIMHBI AYTU OKPYXKHOCTU U
paI[PIaHHOfI MCpHI yrjia, YMCTb BBIYUCIIATH IUIOMIAAb Kpyra U €ro YacTew.

HpI/IMeHﬂTL IMOJIY4YCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJa4ax.

Haxonuts ocn (Mnu meHTPB) CHMMETPUH (PUTYP, TPUMEHSThH IBWKEHUS IUIOCKOCTH B MIPOCTEHIINX CITydasX.

v

[IpuMeHSTh TTOTyYeHHBIE 3HAHMS Ha TIPAKTHKE — CTPOUTHh MAaTEMAaTHYECKUE MOACIH [ 3a/1a4 PEaTbHOM KU3HU U
MIPOBOJIUTH COOTBETCTBYIOIINE BEIYUCICHHUS C IPUMEHEHUEM TOA00MS ¥ TPUTOHOMETPHYECKUX (PYHKITHH
(moaB3ysICh, TIe HEOOXOAUMO, KAJILKYJIATOPOM).



TEMATHUYECKOE ITNTAHUPOBAHUE YYEBHOI'O

KYPCA(IIO 'OZAM OBYYEHI )

7 xiacc
Haszpanue pa3naena (Tembl) OcHoBHBbIE BU/IbI 1€SITEJIbHOCTH 0P
OcHoBHOe cojiep:KaHue
Kypca (4Hc/I0 4YacoB 00y4arommxcst
IMpocreiimmne [Ipocreiiine DopMyIMPOBATH OCHOBHbBIE W
reoMerpuueckue GUIypbl H | TeOMETpHUECKHE TIOHATHS ¥ OTPE/IeTeHH . collection.edu.ru/

ux cBoiicTa. U3mepenue
reoMeTPHYeCKUX BeJTHYUH

(14 9)

OO0BEKTHI: TOYKH,
npsiMble, JTY4Yd H
YTJIbI, MHOTOYTOJBHHUK,
JoMaHasl.

CMexHbIe U
BCPTHUKAJILHBIC YTJIBIL.
PaboTa ¢ mpocreitmumu
YEePTESIKAMH.
W3mepenre TMHEWHBIX
1 YTJIOBBIX BCJIMYWH,
BBIYMCJICHHUE OTPE3KOB
Y YTIIOB.

[lepumerp u oA L
¢buryp, Co-TaBICHHBIX

PacnozHaBaTh U3yyeHHbIE
reomMeTpuyeckue GUrypsl,
ONpeAessATh UX B3aHMHOE
pacmojIoKeHHE,

BBINOJIHATH YePTEK IO
YCIIOBHIO 33a4H.

IIpoBoauTh npocreiive
IOCTPOEHHUS C IOMOLIBIO
LUPKYJIS U IMHEUKH.
N3mepsiTh JIMHEWHBIE U YIIIOBBIE
BEJIMYNHBI TEOMETPUIECKUX U
MPAKTHYECKNX 0OBEKTOB.
Omnpenessite «Ha ri1as3»
pa3Mephbl peaJIbHbIX 00bEKTOB,

https://resh.edu.ru/




n3 NpsAMOYT'OJIbLHUKOB

MPOBOIUTH IPYOYIO OIICHKY HX
pa3MepoB.

PemaTp 3amaun Ha
BBIYMCIICHUE JITTUH OTPE3KOB U
BEJIMYMH YIJIOB.

PemaTsh 3a1aun Ha B3aMHOE
pacnojyioKeHue
reOMEeTPUYECKUX QUTYP.
I[poBoanTh KiaccupUKaIUIO
YIJIOB, BBIYMCJISATH JJUHEWHbBIE U
YIJIOBBIE BEJIMUYUHBI,
MPOBOIUTH HEOOXOIUMBIC
JIOKa3aTeNIbHbIE PACCYKICHUS.

3HAKOMHTBLCSA ¢ HCTOpHEi
Pa3BUTUA TCOMETPUU

Tpeyroabanku (22 1)

ITonsiTHE O paBHBIX
TPEYroJbHHUKAX U
NIEPBUYHBIC
HPE/ICTABICHHS O
PaBHBIX
(KOHTPYIHTHBIX)

PacnosHaBaTh 1apel paBHbIX
TPEYrOJIbHUKOB HA TOTOBBIX
gepTexax (C yKkazaHHEeM
MIPU3HAKOB).

BeIBOOUTE CiIeICTBUS
(paBEHCTB COOTBETCTBYIOLIHMX

http://school-
collection.edu.ru/

https://resh.edu.ru/




¢urypax. Tpu npuzHaka
paBeHCTBa
TPEYroJbHUKOB.
IIpu3naku paBeHCTBA
PSMOYTOJIEHBIX
TPEYTrOJIbHHUKOB.
CBOICTBO MeIaHbI
IPSMOYTOJIEHOT'O
TpeyrojbHHKa.
PaBHOOepeHHbIC 1
PaBHOCTOPOHHHE
TPEYTrOJbHUKH.
[IpusHaku u cBoiicTBa
paBHOOEAPESHHOTO
TpeyroJjbHHKa.
[IpotuB 6omnpmieit
CTOPOHBI TPEYTOJIbHUKA
JICKUT OONBLIMN YTOIL.
IIpocreiimme
HEPaBEHCTBA B
TEOMETPHHU.
Hepasenctso

3JIEMEHTOB) U3 PABEHCTB
TPEYTrOJIbHHUKOB.
DopMyJIMPOBAThH ONPEACIICHUS:
OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO,
MPSIMOYTOJILHOTO,
paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO
TPEYroJIbHUKOB; OUCCEKTPUCHI,
BBICOTBI, ME/IMAHBI
TPEeYTroJbHHUKA; CEPETUHHOTO
MIEPIIeHIUKYIISpa OTPE3Ka;
MIEpUMETPA TPEYTOJIbHUKA.
DopMyIMpPOBATH CBOICTBA U
MPU3HAKK PaBHOOEIPEHHOTO
TpEeyroJbHHKA.

CTpouts ueprexi, pemaTb
3a/1a4M C [TOMOIIBIO HAXOXKAECHUS
PaBHBIX TPEYTOJILHUKOB.
IIpuMeHsATHL IPU3HAKU
paBEHCTBA NMPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 33J1a4ax.




TpeyrojbHUKa.
HepagenctBo noMaHnoii.
IIpssMoyrosbHbIi
TPEYTOJIbHUK C YTIIOM B
30°.

IlepBble noHATHA O
JI0Ka3aTesIbCTBAX B
TEOMETPHH

Hcnoan3oBaTh mUPpPOBHIE
peCYpChI ISl HCCJIeTOBAHUSA
CBOWCTB U3y4aeMbIX (QUTYP.

3HAKOMUTBCS C HCTOPHUeil
pa3BUTHS T€OMETPUN




Ha3zpanue pa3jena (TeMbl)
Kypca (4UCcJI0 YaCcoB)

OcHOBHOe coiepKkaHue

OcHOBHBIE BHIBI
esiTeTbHOCTH 00yYAKOIINXCS

20P

IIapajieabHbie IPsMbIe,
CyMMa yIJIOB
TpeyrojibHuKa (14 4)

[TapauienbHble IPSMBIE,
X cBoMcTBa, [IaThIN
rnoctynaTt EBkiauaa.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
0JIHOCTOPOHHHE YTIIbI
(0OpazoBaHHBIE TIPH
[epeceyeHnN
MapauIeIbHBIX MPSMBIX
CEKYIICH).

[Ipu3HaK napayiebHOCTH
[IPSIMBIX YEPE3 PAaBEHCTBO
[pacCTOSIHUH OT TOYEK
OJHOM MpsIMOii 10 BTOPOI
[IpsIMOIA.

Cymma yTiioB

TpEYTOJIbHHUKA U

DopMyJIMPOBATH MOHATHE
mapauIebHBIX MPSIMBIX, HAXOAMTh
MPaKTUYECKUE TIPUMEPHI.
[A3yuyaTs cBOIiCTBa YIioB,
00Pa30BaHHBIX MIPH NEPECCUCHNN
[TapaJlyIeIbHbIX NPSIMbIX CEKYILEH.
[[IpoBOaAMTEL JOKA3aTENBLCTBA
MapauIeIbHOCTH JBYX MPAMBIX C
[TOMOIIBIO YTJI0B, 00pa30BaHHbIX
[TPH MEPECEUEHNN ITHX MPSMBIX
TpeTheil NpsAMoii. BbruucasaTh
CYMMY YTJIOB TPEYTOJIbHHUKA
MHOTOYTOJIbHHKA.

[HaxoauTs 4yncnoBble U
OYKBEHHbIE 3HaYCHHUS YIJIOB B
reOMETPUYECKHX 3aa4ax ¢




IMHOT'OYTOJIbHHKA.

BuelHue yrisl
TPEyroJIbHUKA

HCII0JIb30BaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U
MHOT'OYT'OJIbHUKA.

3HAKOMUTBHCSH C HCTOPHUeil

Pa3BUTHUS TECOMETPUH




OKpy:KHOCTB H KPYT.
I'eomerpuueckue
MOCTPOCHUS

(14 9)

OKpY>KHOCTb, XOPIBI U

TuaMeTpbl, UX CBOMCTBA.
KacarenpHas K
OKPY>KHOCTH.
(OKpY>KHOCTb, BITUCAHHAS
B yroust. Ilonsitue o I'MT,
[IpUMEHEeHHe B 3a/1a4ax.
buccekTpuca u
CepEINHHBII
MEPIICHANKYJIISP KaKk
reOMETPUUECKUE MECTA
TOUEK.

OKpY>KHOCTb, OTIICAHHASI
OKOJIO TPEYTOJIbHUKA.
Brricannas B
TPEyTrOJIbHUK
OKPY>KHOCTb.

[ [pocrelimue 3a1aun Ha
[ToCcTpoeHue

DopMyIHPOBATH
onpejieJieHUsl: OKPY>KHOCTH,
XOPIbI, JHaMeTpa 1
KacaTEJIbHON K OKPYKHOCTH.
[A3yuyaTh ux CBOICTBa,
MPU3HAKH, CTPOUTH YCPTECIKU.
ﬂ:lccneszaTL, B TOM UHUCIC

CNoJib3ysi Hu(ppoBbIE
pecypchl: OKPYKHOCTb,
BIIMCAHHYIO B YTOJI; LIEHTP
OKPY>KHOCTH, BITUCAHHON B
[yTOJI; PABEHCTBO OTPE3KOB
KacaTeIbHBIX.
[Acmoab3oBath metox [ MT
IJTs1 IOKa3aTeIbCcTBa TEOPEM O
epeceYeHnr OMCCEKTPUC
[yTJIOB TPEYTOJIbHUKA U
CEepEIMHHBIX
[TEPIEHIUKYIIAPOB K
CTOpPOHAM TPEYIrOJbHUKA C
momoniso TMT.




OBiaaeBaTh NOHATHIMU
BIIMCAHHON W OIMMCAaHHOMN
OKPY>KHOCTEIN
TPEYTOJIbHHUKA, HAXOAUTh
[EHTPBI STUX OKPY>KHOCTEH.
Pemath OCHOBHEIC 3a1a49H
HA MOCTPOEHHE. YT,
paBHOTO TaHHOMY;
CEepPEeIMHHOTO
MEPIICHANKYISApa JAHHOTO
OTpE3Ka; MPSIMO,
MPOXOJIAILIEN YEPES TAHHYIO
TOYKY W TIEPIICHINKYIISPHOM
MTAaHHOU MPSIMOIA;
OMCCEKTPHUCHI JIAHHOTO
yrJa; TPEYroJbHUKOB 10
Pa3IMYHBIM AJIEMEHTAM.
3HAKOMUTBLCH C HCTOPHUEit
Pa3BUTHS TEOMETPUH




IHoBTOpenne, 0600meHne
3HAHMI

(4

[loBTOpEHUE U

0000IIIEHHE OCHOBHBIX
MOHATHII 1 METOI0B
Kypca 7 kiacca

IPemaTb 3a/1a4H Ha
MOBTOpPEHUE,
MJUTFOCTPUPYIOIIHE CBSI3U
MEXKITY Pa3TUIHBIMU
JacTsIMHU Kypca




8 KJIIACC

Ha3Banue pa3sjaeiia (TeMbl)
Kypca (4410 YacoB)

OcHOBHOE CoAeprKaHue

OcHOBHBIE BHbI
1esiTe IbHOCTH 00y4aroIInXcst

DOP

Yerpipéxyroabuuku (12 4)

[lapannenorpamm, ero
[TPU3HAKU U CBOWCTBA.
JacTHble ciryyan
apaiesorpaMMoB
MPSIMOYTOJIBHUK,
pOMO, KBasIpar), ux
[IPU3HAKU M CBOWCTBA.
Tpanenus. PaBHoOOKast
11 TIPSIMOYTOJIbHAS
Tpanenuu.
Y 1BOEHUE MEIHAHBI.
[{enTpasibHas
CUMMETPUS

[A300pa:xkaTh M1 HAXOAUTH HA
HepTEXKAX YCThIPEXYTOIbHUKN
[Pa3HbIX BUJIOB U UX 3JICMCHTHI.
(MDopMyJIMPOBATH OIIpe/iesIeHHs:
mapaJijiesorpamMmma,
[psSIMOYTOJIbHUKA, pOMOa,
KBaJpaTa, Tpareunuy, paBHOOOKOM
Tpanenyy, MpsiMOyroJbHON
Tpanenuu. Jloka3siBaTh U

[TPU3HAKU U CBOWCTBA:
[apajuiesiorpaMma,
psSIMOYTOJIbHUKA, pOMOa,
KBaJpaTa, Tpareunuy, paBHOOOKOM
Tpaneunu, mpsiMoyroJIbHON
Tpanenuu.

http://school-
icollection.edu.ru/

https://resh.edu.ru/

[MCITOJB30BATH NIPU PEHICHUH 3a1aY




[puMeHATH METOA YABOCHHUS
MeMaHbl TPEYTOIbHHKA.
Mcnmonb30BaTh 1TH(POBLIC
pECypCHI sl HCCIIeTOBAHIIS
CBOMCTB M3y4aeMbIX (UTYD.
3HAKOMUTBHCS ¢ MCTOpHeit
[Pa3sBUTHA T€OMCTPUN




Teopema daneca u Treopema
0 MPONMOPIHOHAIBHBIX
oTpe3Kax, mogo0-

Hble TpeyroabHuku (15 4)

Teopema Paneca u
reopeMa o
[TPOMOPLIMOHATIBHBIX
OTpE3Kax.

Cpenusis TUHUS
TpEeyTrOJbHUKA.
[['panenust, €€ cpenHsis
THHYSL.

[ [ponopurioHaIbHbIE
OTPE3KHU, IOCTPOCHHE
4ETBEPTOTO
TPOMOPIIOHATIEHOTO
0TpE3KA.

(CBOIiCTBa LIEHTpa Macc B
TPEYrOJbHUKE.
[lomoOHBIC
TpeyrojbHUKU. Tpu
pHU3HAKA ITO00US
TPEYrOJbHUKOB.

[ [pakTHyeckoe

h’[posonnn, TOCTPOEHHs C
[TOMOILBIO IUPKYJIS ¥ INHEUKH C
crionb3oBaHue Teopemsl Daneca
11 TCOPEMBI O ITPOIMMOPUHNOHATIBHBIX
OTPE3Kax, CTPOUTH YETBEPTHIN
[TPONIOPLIMOHAIILHBIA OTPE30K.
[[IpoBoaMTH TOKA3aTENBLCTBO TOTO,
ITO MEIUaHbI TPEYTOJIBHUKA
[EpeCeKaroTCsl B OJJHON TOUKE, U
HAXOIHMTH CBSI3b C IIEHTPOM Macc,
HAXOIMTH OTHOIIIEHHUE, B KOTOPOM
MEIUaHbI JCIATCS TOYKOM UX
[epecevYeHusl.
[HaxoauTts nogo6HbIe
TPEYTOJIBHUKH Ha TOTOBBIX
gepTeKax ¢ yKazaHuEM
ICOOTBCTCTBYIOIIMX ITPU3HAKOB
0J00HSL.

elIaTh 3aa4M Ha 10100HbIE
preyFOJIBHI/IKI/I C IIOMOIIILIO




[MPUMCHCHUC

CAaMOCTOSITEIIBHOTO MTOCTPOCHUS
HepTexel U HaXOXKICHUS
M0TOOHBIX TPEYTOTHLHUKOB.
[[TpoBoaUTH TOKAa3aTEBLCTBA C
MCIIOJIb30BaHUEM TPU3HAKOB

0 100MsL.

/loka3pIBaTh TPU NPU3HAKA
M0100WST TPEYTOIEHUKOB.
[[IpumeHATH MONTyYeHHBIC 3HAHUS
[IpH PELIEHUHA T€OMETPUUECKUX U
MPaKTUYECKUX 3a/1a4.
3HAKOMHTBLCSI ¢ HCTOpHEH
[Pa3sBUTHA TCOMETPUN




Tl1omans. Haxo:xnenue

JIoa1ei TpeyroJbHUKOB
1 MHOTOYT0JIbHBIX (puryp.®o
[lnomanan noxo6HbIX GUryp

(14 u)

[Tousitre 00 o0O1IEN
TEOPHH TLIOIIAIH.

TpEeyroJIbHHKA,
MapajiesorpamMmma.
OTHOIIEHHE TIoAACH
TPEYTOJBHUKOB C
00IMM OCHOBaHHEM
MJIA OOIIEil BBICOTOM.
Beraucienue ruiomnaaei

CIIOKHBIX (UTYp uepes
pa3OueHre Ha YacTH U
MOCTpOCHHE.
[Mnomanu puryp Ha
KJISTYaTOM Oymare.
[Tnomaau mog00HBIX
¢duryp. Boruncienue
rIomaseit. 3agaqn ¢
MPAKTUYCCKUM

Baagad C IIOMOIIbIO

PMYJITBI JIJTS1 IO TEOPHH

cojepxkanueM. Pemenue Pa3

OBJ1aieBaTh NEPBUYHBIMHA
npeacTaBJeHUsAMH 00 oO0IIeH
TI0IIAIN (MEPHI),
dopmynupoBaTh cBOIICTBa
[IOIIA/IN, BBISICHSATh UX HATJISTHBINA
CMBICIL.

BsiBoaUTH (POPMYITHI TUTOMIAIH
MmapajienorpamMmma, TpeyroJbHUKa,
Tpanenuu u3 GopMyIbl

MO/ TIPSIMOYTOJIbHUKA
(xBajgpara).

BsiBoauTH POPMYITHI TTOMIAIH
BEITTYKIIOTO YeTHIPEXYTOJIbHUKA
dgepe3 TMaroHaid U yroil MeXI1y
HuMU. Haxoau Tk mIomaamn
(buryp, n300pakEHHbBIX Ha
[KJIeT4yaroi Oymare,
HCIO0JIB30BaTh pa3OUCHUE Ha
YaCTH U JIOCTPOCHHE.

PUPATh MPUMeEPHI
MCTIOJIb30BaHMSI BCTIOMOTATEIbHOM




MeTo1a
BCIIOMOTaTEIILHOMI
101 11

Teopema IIudaropa n
HaYaJa TPUTOHOMETPUH

(10 u)

JIOTIATN JJTST PEIICHIS

COMETPHUUYCCKHX 3a7ad.

AXOJMTh IUIOIAIH OJ00HBIX

uryp. BeraucasaTs mmomanan

A3TTMYHBIX MHOTOYTOJBHBIX

UTyp.

elIaTh 3a]a4d Ha II0Iaib C
MPAKTUYECKUM COJICPKAHUEM

Teopema [Tugaropa, e€
T0Ka3aTeNbCTBO U
npuMeHenue. OoparHas
reopema ITudaropa.
Onpenenexnue
TPUTOHOMETPUYECKUX
(dyHKIMH ocTporo yria,
TPUTOHOMETPUUYCCKUE
COOTHOIIICHHS B
[TPSIMOYTOJIEHOM
TpeyTrobHUKE.
OcHOBHOE

TPUTOHOMETPHUYECKOE

/loka3biBaTh TeopeMy [ludaropa,
[MCIOJIL30BAThH

e€ B MPAKTUYECKUX BBIYUCICHUIX.
DopMyJIHPOBATH OTIPEIEICHUS
TPUTOHOMETPUIECKHUX (PYHKIIUH
OCTPOTO yTiia, NPOBEPSITH UX
KOPPEKTHOCTb.

[BbIBOAUTH TPUTOHOMETPUUECKHE
COOTHOIICHUS B IPSIMOYTOJILHOM
TPEYTOJIbHUKE.

[MccaenoBaTh COOTHOIICHHUS
MEXIy CTOPOHAMU B

[TPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C




TOXKIECTBO.
(COOTHOIIIEHUS MEXKIY
CTOPOHAMU B
[IPSMOYTOJIBHBIX

B 45° 1 45°; 30° u 60°

TpEyroJbHUKAX C YIiaMH

E:‘rﬂaMH B 45° 1 45°; 30° u 60°.
CNOJIb30BATH (hOPMYITBI
[PUBE/ICHUS] 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO
17151 HAXOXKJICHHST COOTHOIICHU

MEXK Ty TPUTOHOMETPUUIECKHUMHU
(DYHKIMSIMH Pa3IMYHBIX OCTPBIX
[YTJIOB.

[[IpumMeHsATH ITOJTy4eHHbIE
BHAHUS 1 YMEHHS [IPU PEILIEHUN
[TPAKTHUYECKUX 33]1a4.

3HAKOMHUTBCS ¢ HCTOPHEH
A3BUTHA T'COMETPHUN

YTJIbl B OKPY’KHOCTH.
Bnucanunbie

U ONUCAHHbIE
YeThIpPexXyrojabHUKH.
KacaresabHble

K OKPY’KHOCTH.
Kacanne oxpyxHoCTelH

(13 u)

BriicaHHbie 1
[IEHTPAITBHBIC YTIIbI,
[yTOJT MEXKTY

Y TIIbI MEXTy XOpJlaMu
1 CeKYIIUMHU.
BriicaHuble u

OITMCAaHHBIC ‘-ICTI:IpéX-

[kacaTenbHOM U XOp0il.

DopMyJIMPOBATH OCHOBHBIC
OIIpeJIeNIeH s, CBSI3aHHbIE C
yriamMu B Kpyre (BIHCaHHBIN
yToJI, LIeH-

TpabHBINA Yro).

axXOIUTh BIUCAHHBIC YTIIBI,
MTUPAOIIMECS HA OJIHY JYTY,

BIYUCJIATD YI'JIbl C ITIOMOIIBIO




YTOJIBHUKH, UX
MpU3HAKU U CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

[IpU pELIECHUN
CCOMETPUYECKUX 3a-
mad.

B3anmHoe
[pacIioIOKeHNE

okpyxHocTeil. Kacanue
OKPY>KHOCTEI

IloBTOpEeHMe, 00001IeHTE
3HAHUH

(44)

TEOPEMBI O
BITMCaHHBIX yTJIaX, TEOPEMBI O
BITHCAaHHOM 4eTPEXYTOJbHUKE,
TCOPEMBI O IEHTPAIBHOM YTIIE.
[HMccaexgoBaTh, B TOM YHUCIE C
MOMOTIIBIO IH(POBBIX
[PECYpPCOB, BIIUCAHHBIE U
OIIMCaHHBIE YETBIPEX-
yTOJIHUKY, BBIBOAUTD UX

CBOIMCTBA U IIPU3HAKH.

[Mcmoib30BaThL DTH CBOMCTBA U
MPU3HAKY MPU PEIICHUH 3a/1a4

IToBTOpEHNE OCHOBHBIX
TOHATUU U METOJOB
KypcoB 7 1 8 KJ1accoB,
00001IIeHIE 3HAHUI

[PemiaTe 3ag1a4u Ha NIOBTOPEHUE,
VILTFOCTPUPYIIHE CBSI3U MEXY
Pa3JIMYHBIMU HaCTAMU KypcCa




9 KJIACC

Ha3Banue pa3sjaesia (TeMbl)
Kypca (4UcJI0 4acoB)

OcHoOBHOE cojiep:KaHue

00y4aI0IIUXCS

OcHOBHBIE BUbI A1€ATEJILHOCTH

20P

Tpuronomerpus.
TeopeMbl KOCHHYCOB 1
CHHYCOB.

Pemenue TpeyroJibHUKOB
(16 9)

OnpeneneHue
TPUTOHOMETPHYUECKUX
(bynKIHi yrIoB ot 0°
o 180°.

Kocunyc u cunyc
[TPSIMOTO U TYTIOT'O
yria. Teopema
[kocuHyCOB.
006001mEHHas)
TeopeMa CHHYCOB (C
paau-

[yCOM OITUCAHHOM
oKpy)kHOCTH). Ha-

X 0KJICHHUE JITTMH
CTOPOH U BEJINYHH
TJIOB TPEYTOJbHUKOB.

(MopMyJIMPOBATH ONpeaeIeHUs
TPUTOHOMETPHUECKUX (PYHKITHH
TYIBIX U IPSIMBIX YIJIOB.
[BoIBOAUTH TeOpeMy KOCHHYCOB U
TEOpeMy CHHYCOB
C paJMycoM OINKMCAHHOU
OKPYKHOCTH).
EelﬂaTb TPEYTrOJIbHUKHU.

elaTh MPakTUYeCKUe 3a/1auH,
CBOJIAIIMECS K HA-
X 0XKJICHUIO PA3JIMUHBIX DJIEMEHTOB
TpEyroJIbHUKa

http://school-
collection.edu.ru/

https://resh.edu.ru/




DopMyi1a momanu
TPEYrOJIbHUKA

gepe3 ABE CTOPOHBI U
[yTOJI MEXKTY

HuMu. opmyna
[101a 1
4ETHIPEXYTOJIbHUKA
gepe3 ero InaroHalIn
11 yroJI MEXy HUMU.
[ IpakTHyeckoe
[IPUMEHEHUE
[T0OKa3aHHBIX TEOPEM

IIpeoOpa3zoBanue
noxoous. Merpuyeckne
COOTHOIIIEHHS

B OKPY:KHOCTH

(10 v)

[lonsatue o

Qie
(COOTBETCTBEHHEIC
HIIEMEHTHI TTOA00HBIX
(buryp.

[Teopema o
[TPOU3BEICHUH

npeoOpa3oBaHKH T0/10-

OcBauBaTh NOHATHE
npeoOpa3oBaHms MOI00NS.
[MccnenoBarh oTHOIICHHE
ITMHEMHBIX 3JIEMEHTOB

(buryp npu npeodpa3oBaHHN
nogobus. Haxoauts

prMepHI TOJ00MS B OKPYXKAroIIen
1CICTBUTEIIBHOCTH.




OTPE3KOB
XOp/1, TeOpeMa o
pOM3BEICHUN
OTPE3KOB CEKYIIIHX,
reopeMa o KBaapaTe

BLIBOIMTH METPUUECCKUE
COOTHOIIICHUS MEKTY OT-
Pe3KaMU XOp]I, CEKYIINUX U
KacaTeJIbHBIX C UCIIOJb30BaHUEM
BITMCAHHBIX YIJIOB U MOJ00HBIX

KaCATEJIbHOM. TPEYrOJIbHUKOB.
[ [pumeHeHue B Pemiath reoMeTpuYECKUE 3a1a4U U
pereHnn Bafjadn U3 peanbHOM KU3HU C
reOMETPUIECKIX MICTIOJIb30BAHNEM T0I00HBIX
3aj1ay TPEyroJbHUKOB

Bexropsi (12 4) OnpeneneHue CI0JIb30BATh BEKTOPHI KaK

BEKTOPOB, CIIOKEHHE U
Pa3HOCTb BEKTOPOB,
[YMHO>KEHHE BEKTOpa Ha
YHCITO.

DU3NIECKU 1
reoMeTpUYEeCKUi
CMBICJT BEKTOPOB.
PasoxeHue BeKTopa
10 IBYM

HCKOJIJIMHCAPHBIM

alpaBJIEHHbIC OTPE3KU, HCCJIEI0BATh
€OMETPUYECKUH (TIepeMeIeHIe) U
M3WYEeCKUH (CUIIa) CMBICIIBI

€KTOPOB.

HATh onpe/eJieHNs CYMMBI U
A3HOCTH BEKTOPOB, YMHOKEHUS
€KTOpa Ha YUCII0, HCCIEA0BATh
C€OMETPUYECKUI U PU3HUECKUI
MBICJIbl ATUX ONEPALUMN.

eIIaTh I'€OMETPUIECKUE 3a/1a4H C




BEKTOPaM.

KOOpI[I/IHaTI)I BCKTOpAa.

CrasipHOe
[TPON3BEACHUE
BEKTOPOB, €TO
MPUMEHEHHUE IS
HAXOXKXIACHUA TJINH U
[yTJIOB.

Perrenme 3agad ¢

[TOMOIIBI0 BEKTOPOB.

[ [pumeHeHue
BEKTOPOB IS
peleHus 3a1a4
KHHEMaTHKHU U1
MEXaHUKH

ICIIOJIb30BAaHUEM BEKTOPOB.
Pack/iaabiBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.
[Acnmoab3oBaTh crangpHoe
[IPOU3BEACHUE BEKTOPOB, BHIBOAUTH
€0 OCHOBHbBIE CBOMCTBA.
Bo1unc/asiTh CyMMY, pa3HOCTb U
CKAJIIPHOE MIPOU3BEICHUE BEKTOPOB
B KOOpJIMHATAX.

[IpuMeHsITH CKaJIsIpHOE
[IPOU3BEACHUE I HAXOXKICHUS
VJIMH U YI'JIOB




JlekapToBbI KOOPAUHATHI
HA TUI0CKOCTH (9 1)

/{exapTOBBI KOOPAWHATHI
TOYEK Ha MJIOCKOCTH.

Y paBHEHUE NPSIMON.
YTioBoi k03 punmeHT,
TaHTeHC yTJia HaKJIOHa,
apasuleIbHbIE U
epreHANKYIISIPHbIC
[psIMbIE.

Y paBHEHUE OKPYKHOCTH.
Haxoxaenue koopauHaT
TOUEK NEPEeCceUeHNUs
OKPY>KHOCTH U TIPSIMOM.

MeTon KOopAnHAT Ipu
peIIeHNH TeOMETPUIECKIX
Basady.

lIcnions3oBaHNe MeTO A
KOOpAMHAT B MPAKTUYECKUX
Bajadax

CBaMBaTh MOHSITHE IPSIMOYTOJIbHOMN
HUCTEMBI KOOPAMHAT, JEKAPTOBBIX
O0OPJMHAT TOUKH.

BbIBOIMTBL YpaBHEHUE NPSIMON U
OKPY>KHOCTH. BbI1€JIITH MOITHBII
[KBazpaT AJisl HAXOXKACHUS LIEHTPa U
paanyca OKpYKHOCTH IO €€
ypaBHEHHIO.

Pemiath 3a1a4mM Ha HaXOXKJIEHUE
TOYEK MepecedeHns IPAMbIX U
OKPYKHOCTEH € MOMOILIBIO METOJA
KOOpAMHAT.

CIO/IB30BATh CBOICTBA YIIIOBOTO
od¢dureHTa npsMoi pH
SILICHHUH 337124, JUISl ONIPe/IeIICHUS
ACTIOJIOKEHHS TIPSIMOT.

PUMEHSITH KOOPIMHATHI TIPH
CILICHUU T€OMETPUUECKHX U
PaKTUYECKHX 3aJad, ISt
OCTPOCHHSI MATEMAaTHYECKIX




MoJeNell peasbHbIX 3a1a4 («MeTo.
KOOPIHHATY ).

Iloa1b30BaTHCSI AJIS TIOCTPOCHUS U
McceI0BaHni IU(POBBIMU
pecypcamu.

3HAKOMUTBHCS C MCTOPHEl Pa3BUTUSA
reoMeTpun




Ha3zBanue pa3nena (Tembl)
Kypca (4HCcJI0 YacoB)

(OCHOBHOe co/lep:KaHHe

OCHOBHBIE BU/IBI IeSITeTbHOCTH
00yualomuxcs

DOP

IIpaBuibHbIE
MHOT0Yr0J1bHUKH.
JimHa oKpy:KHOCTH U
IUIOINA/Ib KPyra.
Brruuciienue miomanei
(8 1)

[ [paBuibHBIC
MHOTOYTOJIEHUKH,
BBLIUMCIIEHUE UX
hiaeMeHTOB. Unciao
T U JUIMHA
OKpyXHOCTH. [|THA
ITyTH OKPYKHOCTH.
PanuanHas Mmepa
yTIIa.
[[no1mans Kpyra u ero
HIICMEHTOB

CEKTOpa M CErMEHTA).
Brraucienne
romaeit puryp,
BKJTFOYAIOIINX
DIIEMEHTHI KpyTa

DopMyTUPOBATH OIPEACICHUE
[IPaBUIBHBIX MHOTOYT'OJIbHUKOB,
HAXOJMTh UX DJIEMECHTBHI.
[lo1b30BaTHCSI TOHATHEM JITUHBI
OKPY>KHOCTH,

BBEJIEHHBIM C ITOMOIIIBIO MPaBUIIBHBIX
MHOTOYT'OJIHUKOB, ONPeleJATh YUCIIO0
T, JJIMHY AYTH U PaJUaHHyIO MEPY
yria.

[IpoBoAUTE IEpexXoa OT paJuaHHOU
MEpBI yIiia K

rpasycHON M HA0OOPOT.

OnpeneJasiTe oMb Kpyra.
BoiBoauTh GopMyJibl (B rpasycHO u
parraHHON

Mepe) T [UTHH YT, TUI0IIa e

CCKTOPOB U CCTMCHTOB.

http://school-
collection.edu.ru/

https://resh.edu.ru/




Boruncaate mwiomanu Guryp,
BKITFOYAIOMIHX DJIe-

MEHTBI OKPY>KHOCTH (KpyTa).
HaxoauTsp ruomnaay B 3a1a4ax
[p€aIbHON KU3HU




JIBMKEeHHS VIOCKOCTH
(69)

[lonaTHE O ABMKEHUU
[IOCKOCTH.

[ TapanienbHbIN
epeHOC, TOBOPOT H
cumMeTpust. Ocu 1
[IEHTPBI CHMMETPHH.
[ Ipocrelimue
PUMEHEHUS B
pereHNH 33129

Pa30uparts puMepsl,
VUTTIOCTPUPYIOLINE TOHSITHS
ITBUYKEHUS], IIEHTPOB U OCEH
CUMMETPHUH.

(DopMyJIHPOBATH ONIPEIEICHUS
apasiebHOTo epeHoca, IoBopoTa U
0CEBOI cCUMMETpUH. BBIBOAUTH 11X
CBOMCTBA, HAXOAUTDH HEIIOIBHKHBIC
TOYKH.

HaxoauTh 1IEHTPHI 1 OC CUMMETPUIA
MpoCTEHIINX QUryp.

[IpuMeHATH NapalIeNIbHBIN IEPEHOC
1 CHMMETPHIO IIPU PEIICHUN
reoOMeTPUIECKUX 3a/1ad (pa3onuparh
[IpUMEpHI).

(Acnonb3oBaTh [UIsl IOCTPOEHUS U
iccrieIoBaHUI U(PPOBBIE PECYPCHI

IloBTOpeHne, 06001IeHUE,
cHCTeMATH3aWHs 3HAHMI

(74)

[loBTOpEHHE OCHOBHBIX
[TOHSITUI U METOI0B
KypcoB 7—9 KJ1accos,
0000 HIEe U
CUCTEMAaTU3ALIMS
sHaHuil. [Ipocrelimmue
reoMeTprudecKue
(bUTYpBI U UX CBOMCTBA.
I 13Mepenue
rCOMETPUUYECKUX
BETMYMH.

[ peyroJibHUKH.
[TapasnienbHble U
epIIeHANKYIISIPHbIC
[IpsIMBIE.
(OKpY>KHOCTb U KPYT.
['comeTpuueckue
[TOCTPOECHUS. YTJIbI B
OKPY>KHOCTH.
Brivicanubie u
OIICAHHbIC
OKPY>KHOCTH

MHOTOYTOJIbHUKOB.
[Ipsimast 1 OKPYKHOCTb.
JeThIpEX YT ONIbHUKN.
Brivicanubie U
OITHCAaHHBIE
4ETHIPEXYTOJIbHHUKH.
Teopema [Iudaropa u

Ha4ajia TPUroHOMETPUH.

Perrenme o0mmx
TPEYrOJIbHUKOB.

[ [paBunbHBIE
MHOTOYTOJIbHUKU.

[ IpeoOpazoBanus
710cKOCTU. JIBHKEHUS.
[Tomo6ue. CummeTpus.
[T1omans. Beraucienue
mToniaaen. Ilmomann

MOTOOHBIX QUTYD.

OnepupoBaTh NOHATUAMHU: DUTYPA,
TOuKa, mpsiMasi, yroi,
MHOTOYTOJIbHHK, PABHOOCIPESHHBIH U
[PABHOCTOPOHHHI TPEYTOJILHUKH,
PSIMOYTOJILHBII TPEYTrOIbHHUK,
MeTaHa, OMCCEKTpUCa M BBICOTA
TpEYTrONIbHUKA, TapajlyIeiorpamMM,
POMO, MPSIMOYTOIBHUK, KBAJIPAT,
Tparenus; OKPY»KHOCTb,
[cacaTenbHas; paBEHCTBO U MO100Me
(buryp, TpeyroJbHHKOB;
apayieIbHOCTh U
[TePIICHIUKYIIIPHOCTD MPSMbBIX, YTOJI
MEKTY TPSIMBIMH, CHMMETPHSI
OTHOCUTEIILHO TOUKHU H MPSIMOIA;
J1TMHA, PacCTOsSHKE, BEIMYMHA YTJIa,
[II01112/1b, TIEPUMETP.

[Mcnoab30BaTh GOPMYJIBI: IEPHUMETPA
i1 TUTOLIA/ T MHOTOYTOJIbHUKOB, JJTHHBI
OKPYKHOCTH U IJIOIIAAH KPyTa,
00BbEMA MPSIMOYTOJIBHOTO
Mapauiesienumne/a.

OnepupoBaTh MOHSITUSIMU:
PSIMOYTOJIBHAS CHCTEMA KOOPAMHAT,
BEKTOP; UCMOJIb30BATh 3TH ITOHITHUS
TS IPEACTABIICHAS TAHHBIX U
pellieHUs 3a/1a4, B TOM YHCIIE U3
IpyruX yu4eOHbIX rpeaMeToB. Pemarb
Ba/layl Ha TIOBTOPEHNE OCHOBHBIX
[MOHSATUINA, UJUTIOCTPALIMIO CBSI3Er
MEXIY PA3TMIHBIMU YaCTSIMH Kypca.
Bo10MpaTh MeTOI 1JIs1 pELIEHUS
3aJ1auu.

PeraTh 3a1a4y U3 IOBCEIHEBHOU
DKI3HU




[lexapToBBI
KOOpIMHATHI Ha
MIOCKOCTH.

BekTopsl Ha MJI0CKOCTH




Pabouas nporpamma y4e0HOro Kypca
«BepoSITHOCTH U CTATUCTHKA» 7-9 KJ1acChI

1.Henu n3yuyeHusi yueOHOro Kypca

B coBpemeHHOM 1IM(POBOM MUPE BEPOSTHOCTh U CTATUCTUKA IPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKH 3pEHUS PAKTUUECKUX MPUIIOKEHUM, TaK U UX POJIM B 00pa30BaHuH,
HE00X0IMMOM KaX/10My 4eloBeKy. Bo3pacraer yncno npodeccuid, mpu OBIaJCHUHA KOTOPBIMH TPeOyeTCs
xopoias 6a30Basi HOArOTOBKA B 00JIACTH BEPOATHOCTH U CTATUCTUKH, TaKasl IOArOTOBKA BayKHA JUIS
IIPOAOIKEHUs 00pa30BaHUs U Il YCHEIHONW IPpO(ecCHOHaIbHON Kapbepsbl.

Kaxp1ii 4es10BeK OCTOSIHHO TPUHUMAET PEIIEHUS HAa OCHOBE NMEIOIUXCS Y HETO JaHHBIX. A JUIs
00OCHOBAHHOT'O MIPUHATHUS PEILIEHUS B YCIOBUAX HEJOCTaTKa UM N30BbITKa HHPOPMALMU HEOOXOUMO B
TOM YHCJIE XOPOIIO COPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE MBIIIIICHHE.

HiMeHHO 1M03TOMY OCTPO BCTalla HEOOXOAMMOCTE CHOPMUPOBATE Y 00YIAOIIHUXCS PYHKIIHOHATHHYIO
IPaMOTHOCTb, BKJIHOYAIOIYIO B C€0sl B KAU€CTBE HEOTHEMIIEMOI COCTABIISIIOIIEH YMEHHE BOCIPUHUMATD U
KPUTHYECKH aHAIU3UPOBATh MH(DOPMALUIO, IPEJICTABICHHYIO B Pa3IMUHbIX (popMax, IOHUMATh
BEPOATHOCTHBIN XapaKTEp MHOTHUX PEabHBIX NPOLIECCOB U 3aBUCUMOCTEHN, IPOM3BOAUTD IIPOCTENILINE
BEPOATHOCTHBIE pacYEThl. 3HAKOMCTBO C OCHOBHBIMU NPUHIMIIAMH cOOpa, aHaJIN3a U NPECTaBICHUS
JAHHBIX U3 Pa3IUIHBIX c(hep KU3HH OOIIECTBA M FOCYAapCTBA MPUOOIIACT 00YIAIOIIMXCs K OOMIECTBCHHBIM
uHTepecaM. M3ydeHne oCHOB KOMOMHATOPHKH pa3BUBACT HABBIKM OpraHU3aLMU repedopa U nojacuéra
qucia BAPUAHTOB, B TOM YHUCIIE, B IPUKIAIHBIX 3aa4aX. 3HAKOMCTBO C OCHOBAaMH T€OpHUH IpadoB cO3AaET
MaTeMaTHYeCKuil GyHAaMeHT Ut HOpMUPOBAHHS KOMIIETEHIMH B 001acTH HHOOPMATHKH U IIUPPOBBIX
texHojoruil. [lTomumo 3TOro0, Npu U3y4eHUH CTATUCTUKU U BEPOSITHOCTU 00O0TaIlal0TCs MPEICTaBICHUS
yJaluxcs 0 COBpEMEHHOM KapTHHE MUpPa U METOJaX €ro UCCieoBaHus, (popMupyeTcst MIOHUMaHUE POJIH
CTaTUCTHKH KaK UCTOYHHMKA COLIMATBHO 3HAUMMON MH(OPMAIIUK U 3aKJIa/IbIBAIOTCS OCHOBBI
BEPOSATHOCTHOT'O MBILIUICHHUS.

B cooTBeTcTBUM ¢ JAHHBIMU LIENISIMHU B CTPYKTYpE ITPOrpaMmbl y4eOHOTro Kypca «BeposTHOCTb U
CTaTHCTUKA» OCHOBHOM LIKOJIBI BBIJIEJIEHBI CIEAYIOLIUE COAEPKATEIBHO-METOANYECKHAE JTMHHUN:
«[IpencraBneHune NaHHBIX U ONUCATENIbHAS CTATUCTHUKAY; «BeposTHOCTEY; «DIEeMEHTBI
KOMOMHaTOpUKNY; «BBenenue B Teopuio rpagopy.

Copnepxanue nuHuM «lIpencraBnenre JaHHBIX U ONMCATEIbHAsl CTATUCTUKAY CIYKUT OCHOBOU IS
(hopMHpOBaHUSI HABBIKOB pabOTHI C MH(OpPMALIMEN: OT YTEHHS U HHTEpIIpeTallui HH(OpMAaLINH,
Ipe/ICTaBIeHHOM B TabauIax, Ha Juarpammax u rpagukax g0 coopa, mpeJCTaBIeHUs U aHAJIN3a JaHHBIX
C MCTIOJIb30BaHUEM CTaTUCTHUECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. Pabortas ¢ qaHHbIMY,
oOyuaroluecs: yyaTcsi CYUThIBaTh U UHTEPIIPETUPOBATh JaHHBIE, BBIJIBUTaTh, apTyMEHTHUPOBATh U
KPUTUKOBATh MPOCTEUIIINE TUIIOTE3bI, PAa3MBILILUIATE HaJ (paKTOpaMH, BbI3BIBAIOLIMMHI U3MEHYUBOCTD, U
OLICHMBATh UX BIIMSHUE HA pacCMaTPUBAEMble BETUYHHBI U IPOLIECCHI.

WMHTYyUTHBHOE TPE/ICTABICHUE O CIIy4aliHON U3MEHUUBOCTH, UCCIIEI0BAHIE 3aKOHOMEPHOCTEH U
TEHJICHIINH CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOU JUIsl U3YYE€HHS TEOPUU BEPOATHOCTEN. bosblioe 3HaYeHNE
371eCh UMEIOT MPAKTHYECKUE 3aJaHNs, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMH.
[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBaonoaoous ciaydaitnoro coobrtus. [lpu nzyuennn
Kypca o0y4Jaromuecs: 3HaKOMATCS ¢ MPOCTEUIIMMU METOaMH BBIYMCIIEHUS! BEPOSTHOCTEN B CITy4aifHbBIX
AKCIIEPUMEHTAX C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU UCXO/1aMHU, BEPOSATHOCTHBIMU 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pelaTh 0ojiee CI0XKHbIE 3a7aui. B Kypc BXOJAT HavyaabHbIE IPEJICTABICHUS O
CIIy4alHbIX BETMYMHAX U UX YHCJIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOT0 Kypca OCYIIECTBISETCS] 3HAKOMCTBO 00Y4aIOIINUXCSl C MHOXKECTBAMHU U
OCHOBHBIMM ONEPALlUsIMHU HaJl MHO>KECTBAMHU, PAaCCMaTPUBAIOTCS IPUMEPBI IPUMEHEHNUS U1 PEILICHUS
3ajJ1ay, a TaKXKe UCII0JIb30BAHUS B IPYTUX MaTEeMAaTUYECKUX KypcaX U Y4eOHBIX MpeIMeTax.



2.MecTO0 Yy4e0HOr0 Kypca B y4eOHOM IJIaHe

B 7—9 knaccax u3ydaercs Kypc «BeposiTHOCTh M CTATUCTHKA», B KOTOPBIM BXOJAT PA3Ebl:
«[IpencraBneHne NaHHBIX U OMUCATENIbHAS CTATHCTUKAY; «BeposSTHOCTEY; «DIEMEHTHl KOMOMHATOPUKI;
«BBenenue B Teoputo rpadoBy.

Ha HN3Yy4YCHUC yqe6H0ro Kypca ((BCpO)ITHOCTI) U CTaTUCTHKA» OTBOOUTCA:

B 7 kiacce 1 yueOHBII yac B HeZlelo, Bcero 34 yaeOHbIX yaca,
B 8 kitacce 1 yueOHBIHM yac B HeJeNr0, Bcero 34 y4eOHbBIX Yaca;
B 9 kiacce 1 yueOHBIIM yac B HeJenr0, Bcero 34 y4eOHBIX Jaca.

3. Coneprkanue yueoHoro kypca "BeposiTHOCTh U cTaTHCTHKA'" 7 — 9 Kiacchl

[ Knacc

[IpencraBienue qaHHBIX B BUE TAOIUI, AUarpaMM, rpadukoB. 3aroiHeHne Tabaull, YTEHUE U
MOCTPOCHHE AUArpamMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE TPaQHUKOB peabHBIX
npoueccos. M3BneueHne nHGpoOpMaIK U3 TUarpaMm U TalJHll, UCTIOIb30BaHUE M UHTEPIPETAIUS TaHHBIX.

OmnwucarenbHasi CTATUCTHKA: CpeHee apuMETHIECKOe, MeTHaHa, pa3Max, HanbobIIee

Y HaMEHbIIIee 3HaUeHMsI HA0Opa YHCIOBBIX JaHHBIX. [IpruMeph! ciy4aiiHOi H3MEHYHBOCTH.

CrnyyaitHblil SKCIIEpUMEHT (OIIBIT) U cliydaiiHoe coObITHe. BeposiTHOCTh 1 yacToTa. Ponb
MaJIOBEPOSITHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITUH B MpHpoie U B oOmmecTBe. MoHeTa u
UrpaiabHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. CreneHnsb BepimnHbl. Yncno pédep u cymMmmapHasi CTETICHb BEPIIIHH.
[IpencraBnenue o cesizHoctu rpada. Lenu u nukisl. [Tytu B rpadax. O6xon rpada (siaepoB myTh).
[Ipencrasnenue 06 opueHTupoBanHOM Tpade. Pemenue 3anau ¢ momoipto rpados.

8 knacc

[IpencraBienue qaHHBIX B BUE TAOJIUL, 1UarpaMM, TpadukoB. MHOXECTBO, 3JIEMEHT MHOXECTBA,
noAMHOXecTBO. Onepaiy HaJ MHOKECTBaMU: 00bEJUHEHNUE, ITepecedeHue, JonoaHenne. CBoiicTpa
OIepaLvii HaJl MHOXKECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIBHOE, PACIIPEAETUTENIBHOE, BKIOYCHUS.
Hcnonp3oBanue rpaduyeckoro npeacTaBIeHUs] MHOXKECTB JIJISl ONMCAHUS pealbHBIX MPOLIECCOB U
SIBJICHU, IIPU PEIICHUH 3a/1a4.

N3mepenue paccenBanus JaHHBIX. Jlucniepcus U CTaHJapTHOE OTKIOHEHHE YHCIOBBIX HAOOPOB.

Jwnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS citydaifHOro omnbiTa. CitydaiiHble coObITHs. BeposTHOCTH cOOBITHI. ONBITHI
C PaBHOBO3MO’KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CilydaliHbIi BEIOODP. CBSA3b MEXAY MaJIOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPHPO/JIE, OOIIECTBE U HAYKe.

Jepeo. CBoiicTBa EPEBbEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHNE BUCSYEH BEPILNHBI, CBA3b

MEXy YHCIIOM BEpIIUH U yncioM péodep. [lpaBuno ymaoxenus. Pemenue 3a1au ¢ momonisio rpagos.

[TpotuBononoxusie coObITH. Jnarpamma Jitepa. O0beTMHEHNE U IEPECeUeHNEe COOBITHA.

HecoBmecTtabie coObITHs. DOpMyIia CI0XKEHNs BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTH. [IpaBuiio
ymHoxkeHus. HesaBucumsie coObiTust. [IpencraBienue skcepumMenTa B BUjie aepeBa. Pemenue 3agau
Ha HaXOXJIEHHE BEPOSITHOCTEN € MO MOUIBIO AEPEBa CIYYAHOTO SKCIIEPUMEHTA, THarpaMmm Jiliepa.

9 knacc
[IpencraBienue qaHHBIX B BUE TAaOIUL, 1UarpaMM, rpauKoB, HHTEpIpeTalus JaHHbIX. YTeHue
U TIOCTpOEHHUE TalbuIl, [uarpamMmm, rpaduKkoB 1o peasbHbIM JaHHBIM.
[TepecranoBku u pakropuan. Coueranus u yucio couetanuil. Tpeyronabuuk [lackans. Pemenue
3aJ1a4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.
['eomeTpuyeckas BeposTHOCTh. CirydallHBIN BEIOOP TOUKH U3 (UTYPHI HA TNTIOCKOCTH, U3 OTPE3Ka
U U3 IyTU OKPY>KHOCTH.



Hcneitanue. Ycnex u Heynada. Cepust HCIIBITaHUH 10 iepBOro ycrnexa. Cepust HCIIBITAHUI
Bbepnymnu. BepositHOoCcTH cOObITHI B cepuy ucTbITaHUi bepHyIm.

CanyuaiiHas BeIMYMHA U paclpeie]IeHUe BEpOsITHOCTENH. MareMaTH4ecKoe 0KUJaHUE U JUCTIEPCHsl.
IIprmepsl MaTeMaTH4YECKOTO 0’KUIAHUS KaK TEOPETUYECKOTO CPEHErO 3HAYCHUS BEJINYMHBI.

MareMatnyeckoe 0KMIaHUE U JUCIIEPCUS CIIy4alHOM BEIMYHMHBI «UUCIIO YCIIEXOB B CEPUHU

ucHbITaHUuN bepHym.

[TonsiTHe 0 3aKoHE OoNBIIMX Yncell. MI3MepeHne BepOsITHOCTEH C MOMOIIbIO YacToT. Ponb
Y 3HAYCHHE 3aKOHA OOJIBIINX YHCEN B MPUPOC U OOIIECTBE.

4.Ilnanupyembie NpeAMeTHbIE Pe3yabTaThl 0CBOCHHS padodell NPOrpaMmbl
Kypca «BeposiTHOCTDb M CTATHCTHKA» 7 — 9 Kiace

[ Kknacc
[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «BeposATHOCTh U CTaTUCTUKA» B 7 Kilacce
XapaKTEepPU3YIOTCS CAEAYIOIUMU YMEHUSMHU.

v

Yutats nHPOpMALIUIO, IPEICTABICHHYIO B TAOIHMIAX, HA JHarpaMMax; MPeACTaBIsATh JaHHBIC B BUJIE TaOJIHII,
CTPOUTH JUarpaMMEbl (CTOIOUKOBEIE (CTOIOUYATHIE) U KPYTOBBIE) TI0O MACCHBAM 3HAYCHHM.

OmnuceIBaTh M MHTEPIPETUPOBATH PEALHBIC YHCIIOBEIC TaHHBIE, IIPE/ICTABICHHbBIC B TAOIHIaX, HA
quarpamMmax, rpadukax.

Hcnonp30BaTh 411 OMMCAHUS JaHHBIX CTATHCTUYECKHE XapaKTCpUCTUKU: CPEOAHES apI/I(l)MeTI/I‘IeCKOG,
MEaraHa, HanOOJIbIICe U HAUMEHbIIIEE 3HAYCHU:, pa3Max.

MmeTsb IpecTaBnenye o Clly4ailHol H3MEHYMBOCTH Ha IPUMEPAX 1IeH, (PM3MUECKUX BETUYHMH,
AHTPOIIOMETPUUECKUX JaHHBIX; UMETh MPEICTABICHHE O CTATUCTUYECKON YCTOHYHNBOCTH

8 knacc

[IpenmMeTHBIE pe3yabTaThl OCBOECHUS Kypca «BeposITHOCTb U CTaTUCTHKa» B § Kilacce
XapaKTepU3YIOTCs CAEAYIOIMMU YMEHUSMHU.

v
W3Bnekarh u npeoOpa3oBbIBaTh MHOOPMALIUIO, TIPEACTABICHHYIO B BUIC TAOJIUII,
Jquarpamm, rpaduKoB; IPEACTaBIATh JaHHbIC B BUJIE TaOJIMII, JUarpaMM, rpauKoB.

v
OnuceiBaTh JaHHBIC C ITIOMOIIIBIO CTATUCTHYCCKUX TOKa3aTeJIei: CpE€aHuX 3HAYCHHUI 1 MEp
pacccuBaHus (pa3Max, AUCTICPCHUA U CTAHAAPTHOC OTKJ'IOHCHI/IG).

v
Haxo;me YaCTOTHI YMCIIOBBIX 3HAYEHUH U YaCTOTHI COGBITI/Iﬁ, B TOM YHCIJIC I1O
pe3yibpTaTaM u3MEpeHUi 1 HaOII0ACHUI.

v

HaxoauTh BeposTHOCTH CllydallHbIX COOBITUI B OMBITaX, 3HAsI BEPOSITHOCTH
9JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUSMHU.

v
Hcnons3oBarh rpaqmqecxne MOZACIU: ICPCBO cnyqaﬁHoro SKCIICPUMCHTA, JUAarpaMMbI
BHnepa, YUCJIIOBas Ipsamas.

OHepI/IpOBaTB IMOHATHUAMN: MHOXKCCTBO, IOAMHOXXKCECTBO, BBIIIOJIHATH OIICpallv HAA MHOXKXECTBAMU
O6’be,I[I/IHeHI/I€, MEPECCUYCHUEC, NOIMOJTHCHUEC, IEPCUNCIIATE 3JIEMCHTEI MHOXKCCTB, IIPUMCHATL CBOMCTBA
MHOXKECTB.



v

Hcnons3oBaTh rpa(bnqecxoe OpeacTaBJICHUC MHOKECTB U CBs3CH MCKAY HUMU JJIA

OIMHMCaHUs TPOIICCCOB U SBJICHU, B TOM YHCJIC PU PEIICHUY 33134 U3 IPYTUX y4eOHBIX
MIPEeIMETOB U KYPCOB.

9 knacc

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U CTaTHUCTHKA» B 9
KJIACCE XapaKTePU3YIOTCS CIEAYIOIIUMU YMEHUSIMH.

v

W3Brnekath 1 mpeoOpa30BeIBaTh HHPOPMAIUIO, IPEICTABICHHYIO B PAa3IMYHBIX HCTOYHHUKAX
B BHJIE TAa0JHII, TUarpamMm, rpaduKoB; MpeCTaBIATh JaHHBIE B BU/E TaOIHUII, JMarpaMm,
rpauKoB.

Pemars 3amaun oprann30BaHHBIM NIEPEOOPOM BaPHAHTOB, a TAKIKE C HCIIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnons30BaTh onucaTeIbHEIC XapPaKTCPUCTUKU JIsI MAaCCUBOB YHCJIOBBIX JaHHBIX, B TOM YUCJIC
Cp€AHNE 3HAYCHUA U MEPBI paCCEUBAHU.

HaxoauTs 4acTOTHI 3HAYCHUI U YaCTOTHI CO6LITI/15{, B TOM YHUCJIC NIOJIB3YACh pE3YyJIbTaTaMU
IMPOBEACHHBIX UBMEPEHNU U H3.6J'IIOI[€HI/II/I.

Haxonuts BCPOATHOCTH CHy‘IﬂﬁHLIX COOBITHI B HN3YUCHHBIX OIIbITAaX, B TOM YHCJIC B OIIbITAX
C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMHA CO6I>ITI/I$IMI/I, B CCPHAX MCIIBITAHUM MO0 IICPBOIO
yciexa, B CCpUuAX UCIbITAHUU EepHy.]IJII/I.

HNwmeTts nipeacraBiieHUE O CIIy4allHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

NwmeTh npencraBieHne 0 3aK0OHE OOJIBIINX YHCET KaK O TPOSIBICHUN 3aKOHOMEPHOCTH B CITy4aliHOM
W3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YUCET B IPUPOJIC U 00IIIeCTBE



TEMATHUYECKOE IINTAHMPOBAHUE YUEBHOI'O KYPCA(IIO T'OJJAM OBYUEHMUA)

7 KJIACC
Ha3zBanmue pa3zgena DOP
(Tembl) (unca0 9acoB) [OCHOBHOE coJep:KaHHe XapaKTepucTUKa JAesITeJbHOCTH
00yuaronuxcst
Ipencrabienue [IpencraBieHue JaHHIX B OcBauBaTh CIOCOOBI http://school-
JAHHBIX rabaunax. [Ipaktuueckue IPECTABIICHHS CTATUCTUYECKHMX collection.edu.ru/
(7 9) BLIYMCIIEHHUS 10 [TAHHEBIX U YHACIOBBIX MACCHBOB C

TaOJIMYHBIM JAHHBIM.
[13Bi1I€UEHUE U
MHTEpIIpEeTALMs] TaOTHMYHBIX
nanHbIX. [IpakTiueckast
pabota

«Tadmue.

["paduaeckoe
pejicTaBIeHNE JaHHBIX B
BU/IC KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nnarpamm. Utenue n

[OCTPOCHUE TArPaMM.

[TOMOIILIO TAOJIUII M JUArpaMM C

1ICIIOJIb30BAHNUEM aKTyaJIbHbIX N
BAKHBIX JAaHHBIX
JnemMorpaduyeckue JaHHbIe,
IIPOU3BOJICTBO HpOMBIHIHeHHOﬁ )51
CEIIbCKOXO035IHCTBEHHOMN
MTPOTYKITAH, OOIIIECTBEHHBIC U
PUPOJTHBIC SIBIICHUS).

[A3yuaTh MeToaBI PaOOTHI C
TaOTMYHBIMH U rPpadUIeCKUMH
pe/ICTABICHUSIMU JaHHBIX C
[TOMOIIIBIO IIH(POBBIX PECYPCOB B

https://resh.edu.ru/




[ [pumepsl
[neMorpaduyeckux
muarpamm. [IpakTudeckas
paboTta «JlmarpaMMeD»

XOA€ MPAKTUYCCKUX pa60T

OnucarejabHas
CTATUCTHKA
84

UucnoBbie HaOOPBI.
Cpemnaee apudmeTraeckoe.

Mennana yncioBoro Hadopa.

Y cTOMUMBOCTE METHAHEI.
[IpakTrueckas padora
«CpeHre 3HAYCHUSY.
Hanbomniiee 1 HanMeHbIIIEe
BHAYEHUS YHUCITOBOTO
HaOopa. Pazmax

OcBauBaTh MOHSITHUSI: YUCITOBON
HaOOp, Mepa IEHTPATLHON
TeHJIEHIIUH (Mepa [EeHTpa), B TOM
qrcIIe cpeiHee apuMeTHIECKOoe,
Me/TraHa.
OnuchIBaTH CTATHCTUYECKHC
[TAaHHBIE C TIOMOIIIBIO CPETHETO
ApU(METHIECKOTO U METUAHBI.
Pemiate 3agaun.
3y4aTh CBOWCTBA CPETHHX, B TOM
WCJIE C TIOMOIIBIO U POBBIX
€CYpCOB, B XO/I€ TPAKTHUECKUX
aboT.

CBAMBATH MOHSATHUS. HAaHOOJIbIIICE
HaUMCHbIIIEE 3HAUCHUS

WCJIOBOTO MacCHBa, pa3Max.
elaTh 327241 Ha BEIOOP criocoba




ONMCaHUs JaHHBIX B COOTBETCTBUU C
MPUPOION TAHHBIX U ICIISIMH
MCCIIEJOBAHUS




Ha3zBanmue pa3nena (Tembl)
(4uci10 yacon)

OcHOBHOeE cofiepiKaHNe

XapakTepucTuka JesiTeIbHOCTH
00yUYaroIuXxcst

DOP

CayyaiiHasi ©3MEHYUBOCTH
(6 1)

CrrydaifHast
13MEHUMBOCTD
npumMepsl). Yacrora
BHAYEHUI B MACCUBE
nanHbIX. [ pynmnmpoBka.
['cTOrpamMmel.
[TpakTuyeckas pabota
«CryuaitHast
M3MEHYHBOCTH

OcBauBaTh NOHATHSA. YAaCTOTa
BHAUYCHUN B MAaCCUBE JAHHBIX,
FPYIIIUPOBKA TAHHBIX,
rrcTOrpamMma.

CTpouTh U AaHAJTU3UPOBATH
FUCTOrPAMMBI, IOAOMPATH
[TOJIXOISIIININ IIar TPYHITHPOBKH.
OcBauBaTh rpaduueckue
[TpeICTaBICHUS Pa3HbIX BUIOB
CJTy4ailHOM M3MEHUYUBOCTH, B TOM
GHCIIE C TOMOIIBIO H(POBBIX
PECYpPCOB, B X0/I€ IPAKTUYECKON

PabOTHI




BBenenue B Teopuio rpagos
(4

["pad, BepmmHa, pedpo.
[ [pencraBiienue 3a1auu
C IOMOIIBIO Tpada.
CreneHb (BaJICHTHOCTD)
BepmuHbL. Yucmo pédep
1 CyMMapHasi CTEIEHb
BepiivH. Lenb u nuki.
[1yTh B rpade.

[ IpencrasiieHne o
CBSI3HOCTH Ipada.
06x0.1 rpada (3inepos
myTh). [IpencraBienue
00 OPUEHTHPOBAHHBIX

rpagax

OcBauBaTh MOHATHSA: Tpad,
BepIInHA rpada, pedpo rpada,
CTereHb (BaJICHTHOCTh BEPILIUHEI),
[IeTTb U [IUKJI.

OcBauBaTh NOHATHS: ITyTh B Tpade,
DItJIEpPOB MyTh, 00X01 rpada,
OPUEHTHPOBAHHEIH rpad.

PemiaTh 3a1a4M HA TOUCK CYMMBI
cTereHell BepirH rpaga, Ha MOUCK
00x0/1a rpada, Ha MMOKMCK ITyTEH B
OPHEHTHPOBAHHBIX Ipadax.
OcBauBaTh ClIOCOOBI PEICTABICHUS
Baja4 U3 Kypca anreOpbl, FreOMETpHH,
TEOpUN BEPOSITHOCTEH, IPYTUX
[IpeIMETOB C TIOMOIILIO TpadoB

KapThl,




CXEMBI, JIIEKTPUUECKHE LETH,
(hyHKLIMOHANBHBIE COOTBETCTBUS) Ha
puMepax

0P

BeposiTHOCTH U YacTOTA
CJIy4aiiHOTro cOObITHUS
(4 1)

Ciry4aiiHbI{ OMBIT U
CIly4aliHOE COOBITHE. U CJI
BeposiTHOCTD U

HMacToTa COOBITHSL.

Ponb

MaJIOBEPOSITHBIX U
MPaKTUICeCKU
IMOCTOBEPHBIX

COOBITHI B IPUPOJIE

MTpaiTbHas BEPOATHOCTHBI
[KOCTb B TEOPUH
BEPOATHOCTEH.
[MpaxTHueckas

padora «Hacrora
BBITTAZICHUS OpJIay

OcBanBaTh NOHSITUS . CIy4YalHbII OIBIT
ydaiiHoe COOBITHE, MaJIOBEPOSTHOE

M TIPAKTHYECKH JJOCTOBEPHOE COOBITHE.
[M3yuyaTh 3HaYMMOCTh MaJIOBEPOSITHBIX
COOBITHI B IPUPOZE U OOIIECTBE HA
BayKHBIX MpUMepax (aBapuu,

HEeCYaCTHbIE CIIydau, 3alluTa
MepcoHanbHOM HH(OpMAaIHH,

rnepeaaya JaHHBIX).

1 B 06H_ICCTB€. I/I3yanb POJIb KIIACCUYCCKUX Monera n

X MOJIeNel (MOHeTa,

WTrpalibHAs KOCTh) B TCOPUH
BEPOSATHOCTEH.

Hao0ronath 1 U3y4aTh 4acToTy
COOBITHIA B IPOCTHIX IKCIIEPUMEHTAX, B
TOM YHUCJIE C TIOMOIIBIO ITUPPOBBIX
[PECYpPCOB, B X0 MPAKTHICCKOU




PabOTHI

O000menne, KOHTPOJIb
(59)

[ [pencrasiieHne
ITAHHBIX.
OnucarenabHast
CTaTUCTHUKA.
BepoarHocTh
CITy9aifHOTO COOBITHS

[loBTOPATHL N3yUYE€HHOE U BHICTPAUBAThH
CUCTEMY 3HAHUI.

PemiaTh 3a1a4M Ha MIPEJICTABICHUE U
OTICAaHUE JAHHBIX C TTOMOIIBIO
M3y4EHHBIX XapaKTePUCTHUK.

O0cyxnaTh NpuMepbl CIyYalHbIX
COOBITHIA, MaJIOBEPOSITHBIX U
[IPaKTUYECKH JIOCTOBEPHBIX CIIyHYalHBIX
COOBITHIA, MX POJIH B TIPUPOJIE U KU3HU

JCJIOBCKA




8 KJIACC

Ha3zBanue pa3nena (Tembl)
(4uci10 Yacon)

(OCHOBHOe coJlep:kaHue

XapakTepucTuka JesiTeIbHOCTH
00yuarmuxcs

DOP

IMoBTOpenue kypca 7
KJiacca
(4 1)

[ [pencraBnenue
TAHHBIX.
OnucarenbHas
CTaTHUCTHKA.
Ciyualinas
MM3MCHYMUBOCTBD.
CpemaHue 9rucIoBOro
HaOopa.

City4aifHble COOBITHSI.
BepositHocTH 1
4aCTOTHI.
Knaccuueckue
MOJICTTH TEOPHH
BEPOSTHOCTEM:
MOHETa 1 UrpajibHas
KOCTh

[ToBTOPATHL H3yYEHHOE U
BBICTPAMBATBL CUCTEMY 3HAHUI.
PemiaTh 3a1a4m Ha IpeICTaBICHNE
1 OITMCAHME JAHHBIX C IIOMOIIBIO
M3y4EHHBIX XapakTepuCcTHK. PemaTh
BaJa4y Ha IIpe/ICTaBIICHHIE
pYIITUPOBAHHBIX TAHHBIX U
OIMCAHUE CIIy4alHON
M3MEHYHUBOCTH.

PemiaTe 3aga4M Ha oNpeeIcHNe
4acTOTHI CITyYaiHBIX COOBITHH,
OOCYKIeHNE TPUMEPOB CITyHIailHBIX
COOBITHH, MaJIOBEPOSITHBIX U
[IPaKTHYECKHU JIOCTOBEPHBIX
CITy9aifHBIX COOBITHIL, X POJH B

[IPUPOAC 1 )KU3HU YCJIOBCKA

http://school-
collection.edu.ru/

https://resh.edu.ru/




OnucarebHasi OTKIIOHEHHSL. OcBanBaTh MOHSTHSI: TUCTICPCHS U
cratuctuka. PaccenBanme |[lucrnepcus CTaHJJAPTHOE OTKJIOHEHUE,
JAHHBIX [MUCIIOBOTO Habopa. MICTIOJIH30BATh ITH XapaKTePUCTUKH
4 v) CtangapTHOE )11 OIIUCAHUS PACCEUBAHUS
OTKJIOHEHHE [TAHHBIX.
[MUCIIOBOTO Habopa. Boi1BUraTh THNOTE3bI 00 OTCYTCTBHH
J[arpaMmeI VTH HAJTHIUH CBSI3U 10 TUarpaMmam
paccenBaHUs paccenBaHUsI.
CTpouTh TUarpaMMbl pacCeUBAHM
10 UMEIOIIIMCS JAHHBIM, B TOM
HFICIIC C TIOMOIIBIO KOMITBIOTEpA
Mmuo:xecTBa (4 4) MHOKecTBO, OcBauBaTh MOHSATHUS . MHOXECTBO,
[0 TMHOKECTBO. HIIEMEHT MHOKECTBA, IIOJMHOYKECTBO.
Onepauuu HaJ BbInoJIHATH Onepanum Haj
MHOKECTBAMHU: MHOYKECTBAMH: 00BEIMHEHHE,
0OBeAMHECHIE, epecedeHre, JOIOJTHCHHE.,
[epeceucHue, CII0JIb30BATh CBOMCTBA:
[TOTIIOJIHEHUE. €pPEeMECTUTENILHOE, COUETATENbHOE,

CBoliCcTBa OTIepanuii
HaJl MHOYKECTBAMH:

aCIIpeACIUTEIbHOE, BKITIOUCHHSI.
CIOJIB30BaTh rpaduueckoe
peICTaBICHHE MHOXECTB MPH




MepeMEeCTUTENBHOE, OIHMCAHUU PEATLHBIX MPOLIECCOB U
coueTaTeabHOE, SIBICHUH, IPU PEIICHUU 3a/1a4 U3
pactpeenuTenbHOe, IPYIUX YI4eOHBIX IPEIMETOB U
BKJTIOYCHHUSI. KypcoB

['pacdmaeckoe
Mpe/ICTaBICHHE
MHOYECTB




BeposiTHOCTB cJ1y4aiiHOTO
coObLITHS
(6 1)

[DIeMeHTapHBIC
COOBITHSI.
CirydaliHbie
COOBITHSI.
bi1aronpusTCTBYOL]
e DIIEMEHTAPHBIC
COOBITHSI.
Bepoarnoctu
cOOBITUIA. OTIBITHI C
[PaBHOBO3MO>KHBIMH
HIIEMEHTAPHBIMU
COOBITHUSIMU.
(Ciry4aiiHbIH BBIOOD.
[[pakTrueckas
pabota «OIIBITHI C
[PAaBHOBO3MO>KHBIMU
DIIEMEHTAPHBIMH
COOBITUSIMID)

OcBauBaTh MOHATHSA dJIEMEHTApPHOE
COOBITHE, CITyIalfHOE COOBITHE KaK
COBOKYITHOCTB OJIarONPUSTCTBYOLIUX
bIIeMEHTapHBIX COOBITHH,
PAaBHOBO3MOKHBIC DJIICMEHTAPHBIC
COOBITHSL.
[PemaTh 3agqaum Ha BHIYUCIICHUE
BEpPOSTHOCTEH COOBITHH 11O
BEPOATHOCTSM DIIEMEHTAPHBIX COOBITHI
CITy4aifHOTO OITBITA.
[PemaTh 3agaum Ha BEIYUCIICHUE
BEPOSTHOCTEH COOBITHI B OMBITaX C
[PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH
COOBITHSIMU, B TOM YHCIIE C TIOMOIIHI0
OMIIBIOTEpA.
Eilposozmn, H M3Y4YaTh ONbITHI C
[PAaBHOBO3MO>KHBIMHU JJIEMEHTAPHBIMH
COOBITHSMU (C HICTIONB30BAHUEM MOHET,
MTPaTbHBIX KOCTEH, MPYTUX MOMICIeH)
B XOJIe MPaKTHYECKON paboThI




BBenenue B Teopuio rpadosn
(44)

/lepeBo. CBolicTBa
iepesa:
CAMHCTBEHHOCTh
TyTH,
CYIIECTBOBAHHUE
BUCSYCH BEPIIMHBI,
CBSI3b MEXKIY

U1 CJIOM BEPIIWH U
urciioM peédep.
[IpaBuio
YMHOXEHUS

OcBanBaTh NOHSITHSA JICPEBO Kak rpad
0e3 1MKJIa, BUCsAYas BepiinHa (JIUCT),
BETBH JIepeBa, MyTh B JIEPEBE, TUAMETD
nepena.

[A3yuyaTh cBolicTBa epeBa:
CYIIICCTBOBAHUE BUCSYCH BEPIINHBI,
CAMHCTBCHHOCTD IIYTHU MCXKAY ABYMS
BEpIIMHAMU, CBA3b MCKIY YNCIIOM
BEPILIH U YUCIIOM pEOEp.

[PemraTh 3agaum Ha Mowck U
epevrciieHue myTei B aepeBe,
OTIpeIeIeHIEe YMCiIa BEPIINH UITH
pEOep B nepeBe, 00X01 OMHAPHOTO
iepeBa, B TOM YHCIIE ¢ IPUMEHCHUEM
paBUIIa YMHOXKCHHUS




CayuaiiHble COOBITHS
(8 1)

[ [poTHBOMIOIOKHOE

COOBITHE.

J{[narpamma Diinepa.

OO0benUHEHNE U
epeceycHne
COOBITHH.
HecoBmecTHBIC

coObiTHs. DopMyna

CIIOKEHUS
BEPOSATHOCTEH.
[IpaBuiIo
YMHOKEHUS
BEPOSTHOCTEN.
Y cnoBHast
BEPOSTHOCTB.
HezaBucumslie
COOBITHS.
[[pencraBnenue
CITy4aifHOr O

DKCIICPUMCHTA B

OcBauBaTh NOHSITHS . B3aHMHO
[IPOTUBOIIOIOKHBIE COOBITHSI, OTIEPALIUH
[HaJ] COOBITHSIMU, O0BEINHEHNE U
epeceyeHre coObITUH, HarpaMma
Diinepa (Ditmepa—Benna), COBMeCTHBIC
1 HECOBMECTHBIC COOBITHSI.

[M3yuyaTh TeopeMbl 0 BEPOSITHOCTH
0O0BETMHEHUS JIBYX COOBITHH ((popMyIThI
CJIO’KCHHSI BEPOSITHOCTEH).

PemiaTh 3aa4M, B TOM YHCJIE TEKCTOBBIC
Bajayyl Ha OTpe/IeIIeHUe BEPOsSITHOCTEH
0O0BEIMHEHMSI U TIepeceveHus COOBITHIT ¢
[IOMOLIbIO YMCIIOBOM NPSMOH, TUarpamm
Ditepa, GopMyJIIbl CIIOKEHHUS
BEPOSITHOCTEH.

OcBauBaTh MOHSITHS [TPABUIIO
YMHOEHUST BEPOSATHOCTEH, YCIIOBHAS
BEPOSITHOCTh, HE3aBUCHMBbIE COOBITHS
IepeBO CIy4alfHOIO OIIBITA.

[M3yuaTts cBoiicTBa (onpeneneHys)




BH/IC JIepeBa

HE3aBUCHMBIX COOBITHIA.
PemaThs 3a1aun Ha OIpeACJICHUEC U
ICITOJIb30BaHNE HE3aBHCUMBIX COOBITHIA.




PemraTh 3aa4d Ha TIOKMCK
BEPOSTHOCTEH, B TOM YHCIIE YCIOBHBIX,
C FICIIOJIb30BaHUEM JIEpPEeBa CITyYaiiHOTO
OIIBITa

O0001menne, KOHTPOJIb
(44)

[IpencraBieHne
TaHHBIX.
OnucarenbHas
cratucTuka. [ padsr.
BeposiTHOCTh
CIIy4aliHOTO
COOBITHS. DIIEMEHTHI
KOMOWHATOPUKHU

[ToBTOPATHL H3yYEHHOE U
BBLICTPAMBATH CUCTEMY

BHAHUIL.

Pemiath 3a1a4M Ha MIPEJICTABICHUE U
OTIICAaHUE JJAHHBIX C TTIOMOIIIBIO
3y4eHHBIX XapakTepucTuk. Pemartb
BaauM C IpUMEHEHUEM rpadoB.
Pemiath 3a1a4m Ha HaXOXKJIEHUE
BEPOSITHOCTH CITY4aifHOTO COOBITHS TI0
BEPOSTHOCTSAM DJIEMEHTAPHBIX
COOBITHH, B TOM YHUCIIE B OIBITAX C
[PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSMU.

PemiaTh 3aa4M Ha HAXOXJ/IEHUE
BEPOSITHOCTEH OOBETUHEHUS U

epecevyeHns: COOBITHH, B TOM YHUCIIE




HE3aBUCHMBIX, C UCIIOJIb30BaHUEM
rpaduUecKuX NpeACTaBICHUN U JepeBa
CJIy4ailHOro OIIbITA.

Pemiats 3aga4m Ha TIepednCIIiCHHE
[KOMOMHAIM (YncIia IepecTaHOBOK,
MKCIIa COYETAaHM), HA HAXOXKICHHUE
BEPOSATHOCTEH COOBITHH C
MPUMEHEHUEM KOMOUHATOPUKH, B TOM
MHCIIE C UCIIOIb30BaHUEM
rTpeyroybHuka Ilackamns




9 KJIACC

Ha3zanmue pa3aena (TemMbl) DOP
(umcs10 yacoB) OcHoBHOE XapakTepucTuKa /1eATeJbHOCTH
CoJep:KaHue 00yuarmuxcs
http://school-
IHoBTOpeHne kypca 8 [ [pencraBnenue [loBTOPATH U3YyYECHHOE U H-/1SCNO0’-
collection.edu.ru/
KJjiacca TAHHBIX. BBLICTPAMBATH CHCTEMY
44 OnucarenbHas BHAHUM.
(@) https://resh.edu.ru/
CTaTHUCTHKA. PemiaTh 3aa4M Ha MIPEJICTABICHUE U
Onepanuu Haj OTIICAHUE JTAHHBIX.
COOBITHSMHU. PemiaTh 3a1a41 Ha HAXOXKJICHUE
HezaBucumocTtsb BEPOSITHOCTEH 00BETUHEHUSI 1
COOBITHI epeceyeHus: COOBITHH, B TOM YHUCIie

HE3aBUCUMBIX, C UCTIOJIb30BaHUEM
rpadMIeCcKuX MPeACTABICHUN U IepeBa
CJTy4ailHOT'O OIIbITA.

PemiaTh 3a1a4M Ha NIepeUUCICHIE
KOMOWHAIU (YrcIia IIepecTaHOBOK,
UIICIIa COUYCTAHUM ), Ha HAXOKICHUE
BEPOSTHOCTEH COOBITHI C

prMEHEeHHEM KOMOMHATOPUKH, B TOM




UKCIIC C UCTIOB30BAHUEM
Tpeyroapuuka [lackans

JJIeMeHTBI
KOMOMHATOPUKH
(44)

KomOuHaTOpHOE
MpaBUIIO
YMHOKEHHS.

[ lepecTaHOBKHU.
DakTopural.

CoueTaHus U YUCIIO

COUeTaHUM.
[peyroabHuK
[Tackaus.

[ [pakTHueckas
padoTa
«Bbruncienue
BEPOSITHOCTEH €
1ICITOJIb30BAHUEM
KOMOMHATOPHBIX
(byHKITNH
DIIEKTPOHHBIX

Ta0JInID)

OcBauBaTh MOHSTHSI: KOMOMHATOPHOE
[PABUJIO YMHOKEHHUSI, YIIOPSIIOUCHHAS
napa, TpoKa 00bEKTOB,

epecTaHoOBKa, aKTOpUal YMCIa,
COUYCTAHUE, YMCIIO COUCTAHUMH,
rpeyroapHuk [Tackass.

PemaTh 3a1a4u Ha MIEPEYHCIICHUE
YIOPSIIOUEHHBIX Hap, TPOeK,
[epeurclieHre TIepecTaHOBOK U
COUYECTAHHUI JIEMEHTOB PA3IMYHBIX
MHOYKECTB.

PemiaTh 3a1a4u HAa TPUMEHEHHUE YK CIIa
coueTaHuid B anredpe (COKpaméHHoe
yMHOXeHue, 0nHOM HpioToHa).
PemaTh, MpUMeHsIsi KOMOUHATOPUKY,
3a1a49M HA BBIYMCIICHUE BEPOSITHOCTEH,
B TOM YKCJIE C TIOMOIIBIO

PDJICKTPOHHBIX Ta6J'II/I]_[ B XO0I€




MPAKTHICCKON paObOTHI

I"eomeTpuyeckas
BEPOSITHOCTH

(44)

["eomeTpuyeckas
BEPOSITHOCTb.
Ciy4aiiHbIH BEIOOD
TOYKH U3 (PUTYPBI
Ha IUIOCKOCTH, U3
0Tpe3Ka, u3 JIyru

OKPY>KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON
BeposiTHOCTH. PemiaTh 3agqaun Ha
HaXO0)KJICHHE BEPOATHOCTEHN B OMBITAX,
[IPEICTaBIMBIX KaK BBIOOP TOYEK U3
MHOI'OYTOJIBHHKA, Kpyra, OTpe3Ka WiH
ITyT'1 OKPY’KHOCTH, YHCIIOBOT'O

IPOMEKYTKA




HcnbiTanus bepuyaiau (6

)

lcripiTanne. Ycnex

i Heynaua. Cepus
VICIILITAHUI 1O
[IepBOTO ycrexa.
[IcribITaHus
bepHyILIn.
BepositHOCTH
COOBITHH B CepUH
MCITBITAHUMA
bepHyIun.

[ [pakTHueckas
pabora
McnbrTanus
bepHyL)

OcBauBaTh NOHSITHS. UCIIBITAHUE,
HIIEMEHTapHOE COOBITHE B UCTIBITAHUT
ycIieX M HeyJlaua), Cepusl UCIIbITaHuH,
HACTYIUIEHUE TIEPBOTO ycIrexa
HEeyJlauM), CepHsl UCIIBITAaHUI
bepHyu.

PemiaTh 3a1a4M Ha HAXOXKICHUE
BEPOSTHOCTEH COOBITHIA B CEpUU
MCTIBITAHHI JI0 IEPBOTO yCIeXa, B TOM
qKCIIe ¢ IPUMEHEHUEM (hOPMYIIbI
CYMMBI T€OMETPUYECKON MPOrPECCHH.
PemiaTh 3aa4M Ha HAXOXKICHUE
BEPOSITHOCTEH JIEMEHTaPHBIX COOBITHH
B CEpUU MCNbITAaHUI bepHyiuM, Ha
HaXO0XKJIEHNE BEPOATHOCTH
OIIPEIETIEHHOT0 YNCIIA YCIIEXOB B CEPUN
cnbiTanuii bepuysn. U3yuaTts B xone
NMpakTHYecKkoil padoThl, B TOM YHCIIE C
[TOMOIITEI0 IU(PPOBBIX PECYPCOB,

CBOMCTBA BCPOATHOCTHU B CCPUU




Cayuaiinas Beauuuna (6

)

pcnpiTanuii bepHyu

Crydaiinas
BeTUYUHA U
[pacrpenesicHue
BEpPOSTHOCTEH.
MartemaTtnyeckoe
O’KHJIaHUEC U
ucrepcus
CiIy4yailHO
BEJIMYUHBL.
[Tpumepsl
MaTeMaTHYECKOT0
OJKHMJTaHUS KaK
TEOPETUUECKOTO

BEJTMYHHEI.
[lonsTre 0 3aK0oHE
0OJIBIINX YUCEIL.
3mepenue
BEPOSITHOCTEN €

[TOMOIL[bIO YACTOT.

CPCAHCTO 3HAYUCHUA

OCBOUTB MOHATHS. ClTyyaiiHast
BEJIMYMHA, 3HAYCHUE CIIy4aiiHOU
BEIMYUHBI, pacIpe/iesieHue
BEPOSITHOCTEH.

M3yuaTs U 00CyKAaTh IPUMEPHI
TMCKPETHBIX U HEMPEPBIBHBIX
CITy4aiHBIX BETMUUH (POCT, BeC
UEeIOBEKA, YUCICHHOCTh HACEJICHHUS],
Ipyrue U3MEHUYMBBIE BETMYUHBI,
paccMaTpuBaBILECs B Kypce
CTaTHCTUKH ), MOJIETBHBIX CITyYalHBIX
BEJIMYMH, CBA3AHHBIX CO CIIy4allHBIMU
orbITamu (OpocaHue MOHETHI,
MIpajJbHOM KOCTH, CO CIyYalHbIM
BEIOOPOM H T. II.).

OcBanBaTh MOHATHS: MAaTEMaTHYECKOE
0’KUJAHNE CITy4YallHOW BETMYMHBI KaK
TEOPETUUYECKOE CPETHEE 3HAUCHMUE,
TUCIIepCrs CITy4ailHOM BEJTMYMHBI KaK
AHAJIOT AMCIIEPCUN YHCIIOBOTO Habopa.




HpI/IMCHGHI/Ie 3akoHa Peluathb 3aJa4M Ha BbIYMCJIICHUC

OOJIBIINX YHUCET

MaTEMaTHYECKOTO OKHIAHNS U
IMACTIEPCUU TUCKPETHOM CiTydyallHOI
BEITMYMHEI 10 33JaHHOMY
pactpesiesIeHHIo, B TOM YHCIIe 3a/1a4,
CBSI3aHHBIX CO CTPAaXOBAaHUEM H
IOTEpEIMH.

3HAKOMHTBCH ¢ MAaTEMATHYECKUM
OKUJJAaHUEM U JTUCTIepCreil HEKOTOPBIX
[pacmpeneseHui, B TOM YUCIIe
pacrpeeneHus CIy4aiiHON BETNYMHbI
«YHUCIIO YCIIEXOB» B CEPUN UCTIBITAHUM
bepryim. M3yyaTs 4acToTy COOBITHS B
[TOBTOPSIFOIIMXCS CITy4ailHBIX OMBITaX
[KAK CIIy4aiHYIO BEJIINUUHY.
3HAKOMMTBHCS C 3aKOHOM OOJIBIIMX
uucen (B popme bepuyinm): npu
OOJIBLIIOM YHCIIE OMBITOB YaCTOTA
COOBITHA OJTM3KA K €r0 BEPOSTHOCTH.
PemaTh 3aga4u Ha U3MEpEHHUE
BEPOSTHOCTEN C TIOMOIIBIO YaCTOT.




O0Cy:K1aTh POJIb 3aKOHA OOJIBIIIMX YHCEIT
B 000OCHOBaHMH YaCTOTHOT'O METO/a
M3MepeHust BeposiTHocTel. O6cy:k1aTh
3aKOH OOJBIINX YUCEI KaK MPOSBICHHE
CTATUCTUYECKOU YCTOWYUBOCTH B
M3MEHYMBBIX SIBJICHUSX, POJIb 3aKOHA
0OJIBIIINUX YUCEIT

B IIPUPOJIC U B JKU3HU YEIOBCKA




O0obmenne, [[pencTaBiacHue [10BTOPATH U3YYCHHOE U BLICTPAUBATHL CHCTEMY 0P
KOHTPOJIb (10 1) TAHHBIX. BHAHMIA.

OrmucarensHas PemiaTh 3aJa4u Ha IPEACTABIECHNE U ONMCAHUE TAHHBIX.

CTAaTUCTUKA. PeriaTh 3a1a4M HAa HAXO0XKICHUE BEPOSTHOCTEH COOBITHI, B TOM

BeposTHOCTE [IICIIE B ONBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH

CITy4aliHOTO COOBITHSL. COOBITHSAMH, BEPOSITHOCTEH OOBETMHEHNUS U ITePECEUCHNS COOBITHIA,

DI1eMEHTBI BHIYVICIISITH BEPOSTHOCTH B OTIBITaX C CEPUSIMH CITyIaiHBIX

[KOMOMHATOPHUKH. [ ICTIbITAaHN I

CityuaiiHble BEIMUUHbI

|1 pacTipeeNeHuUs

VILYYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
1. YYEBFHBIE MATEPHAJIbI JlVITA YAEHHUKA

1)Mep3nsak A.T'., ITonouckwuii B.b., SIkup M.C.; nox penakiueii [Togonsckoro B.E. Maremaruka, 5
kiacc, OOIIECTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO "M3narensckuit neHTp BEHTAHA-I'PA®";

2)Mepzisik A.I'., [Tononckuit B.b., SAxup M.C.; non penakuueii [logonsckoro B.E. Maremaruka, 6
kiacc, OOI11eCTBO C OrpaHUYeHHOM 0TBeTCTBEHHOCTHhIO "MU3naTenbekuii nentp BEHTAHA-I'PAD";

3) Yuebnuk Anredpa. 7 kinacc A.I'.Mep3isik, B.B.ITonouckuit, M.C.SIkup, — M.: Benrtana-I'pad

4)Yuebnuk Anrebpa. 8 kinacc A.I'.Mep3insk, B.b.Ilononckuii, M.C.Sxup, — M.: Benrtana-I'pad
5) Yuebnuk Anredpa. 9 knacc A.I.Mep3isik, B.B.ITononckuit, M.C.SIkup, — M.: Benrana-I'pad

6)Mep3msak A.T'., ITonouckuii B. b., AAkup M. C. I'eomerpust: 7 kiacc. Yue6Huk. — M.: Benrana — I'pad,
2020

T)Mep3msak A.T'., Ilonouckuii B. b., AAxkup M. C. I'eomerpust: 8 kiacc. Yue6Huk. — M.: Bentana — I'pad,
2019

8)Mep3msik A.I'., [Tononckwuii B. b., SIxkup M. C. I'eomerpus: 9 knacc. YuebHuk. — M.: Benrana — I'pac,
2021

2. METOAUYECKHE MATEPHUAJIBI JUIA YHYUTEIA

1)Maremaruka : 5 knacc : Meronudeckoe nocodue / E.B. bymko, A.I'. Mep3nsk, B.b. [Tononckuii u ap



2)Maremartuka : TUAAKTHYECKUE MAaTepUaIbI : 5 KJIacc : TOCOOHE IS yJaIuxcs 001eo0pa3oBaTeIbHBIX
opraam3anuii / A.I'. Mep3aisik, B.b. [Tonouckuii, E.M. PaburoBuy, M.C. Skup. — M. : Benrana-I'pad.

3) Mepamsik A.I'., [Tonouckuii B. b., SIkup M. C. I'eomerpus. Metoaudeckoe nocodue. 7 kiacc.. — M.:
Benrana — I'pad

4)Mepznsk A.T'., [Tononckuii B. b., Skup M. C. I'eomerpust. Metoanyeckoe nocobue. 8 kiacc.. — M.:
Benrana — I'pad

5)Mepansak A.I'., ITonouckuii B. b., Skup M. C. I'eomerpus. Meroaudeckoe rmocodue. 9 kiacc.. — M.:
Benrana — I'pag

6) Metoauueckoe mocodue Anreodpa. 7,8,9 kinaceot A.I'.Mepsisik, B.B.ITononckuit, M.C.kup, E.B.byiko
- M.: Benrana-I'pad

3.[JJUDPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPChI CETH HHTEPHET

1)https://resh.edu.ru/subject/12/5/ https://uchi.ru/ https://znaika.ru/catalog/5-klass/matematika

2) www. edu - "Poccuiickoe obpa3zoBanue" denepaibHblii IOPTAL.
3)www.school.edu - "Poccuiickuii 001eo0pa3oBarebHbIi moprain'.

4)www.school-collection.edu.ru/ Enunas kosutekius uppoBbIX 00pa3oBaTeIbHBIX PECYPCOB

5) TectupoBanue on-line: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

6)IlyreBomuTens «B Mupe HayKu» AJIs IIKOJIBHUKOB: http://www.uic.ssu. samara.ru/~nauka/

7)Merasnuuknoneaus Kupumna u Medonus: http://mega.km.ru/

8)Caiit sHumknonenui: http://www.encyclopedia.ru/

9)2eKTpOHHBIE 00pa30BaTeIbHbBIC PECYpPCHl K yueOHnKaM B Equnoi komuteknun WWw.school-
collection.edu.ru
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