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PABOYAS ITPOI'PAMMA

ITpeamer (kype) Maremaruka (6a30Bbiit yposens). Kiacce 5-9
KonunyectBo wacos no yyebuoMy rutany: 850 4.

Cocrasiiena B cootBeTcTBUH ¢ IlpuMepHoii paGodeii mporpammoii mo matemaruke. Ono6peHa
peuieHreM (enepanbHOro yueOHO-METOIHYECKOro OOBEAMHEHHUs [0 O0IEeMYy 06pa3oBaHHIO,

nporokos 3/21 ot 27.09.2021 r.

YVueOHUKH:

Maremaruka: 5, 6 knacc H.Sl. Bunenkun, B.M. XKoxos, A.C. YecHokos, C.U. LlIBapGypx : yueGHMK
AU yqaluxes odieobpazoBaTenbHbIX yupesxaeHuii, Mocksa «[Ipoceemenue», 2021.

Aunrebpa: 7,8,9 knacc 10.H. Makapeiues, H.I'. Munmiok, K.M. Hewkos,C.B. CyBopoBa: yueGHHK nox
penakuneit C.A. Tenskosckoro , Mocksa «ITpocsernenuer, 2021 .

['eomerpus: 7-9xnacc JI.C. Artanacsan. B.®. Byryszos.C.b. Kanomues, D.I'. TTosusak, U.U. IOauHa:
yueOHUK a1 o0eobpaszoBaTesbHbIX yupeskaeHuit, Mocksa «[Ipocseenuey, 2021.

Pacemorpena Ha 3acenanun MO yuureseil MaTeMaTHKu ¥ HH(GOPMATHKH

[Tporokon Ne 1 ot «31» aBrycra 2022r.
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MOACHUTEJBbHASA 3AIIMCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «MATEMATHKA»

PaGouass mporpamMmma mo MaTeMaTHKe Ui OOydarommxcs 5—9 KiaccoB
pa3pabotana Ha oOcHOBe DenepalibHOTO TOCYAapCTBEHHOro o0Opa3oBa-
TEJIBHOTO CTaHJapTa OCHOBHOI'O OOIIEro oOpa3zoBaHUsI C YYETOM MU COBpeE-
MEHHBIX MHPOBBIX TPEOOBAHUMN, NPEIBIBISIEMbIX K MATEMAaTUUYECKOMY 00pa30-
BAHUIO, U TPAJIUIIMU POCCUICKOTO 00Opa30BaHUsl, KOTOpPbIE 0OECIEYUBAIOT OBJIa-
JICHUE KJIIO- YeBBIMU KOMMETEHIUSIMH, COCTABJISIIOIIIUMU OCHOBY JUISI HEMpe-
pBIB- HOTO OOpa30BaHUS U CAaMOPA3BUTHsI, a TAKXKE IIEJIOCTHOCTb OOIIEKYJIb-
TYpPHOTO, JIMYHOCTHOTO H IIO3HABATEIbHOIO pa3BUTHUs oOOy4aronuxcs. B
pabouell mnporpamMme Yy4YT€Hbl HAEW W NoJoxeHus KoHuenuuu pa3sBUTHUS
MaTeMaTH4eCcKoro oOpaszoBanusi B Poccuiickoit deneparmmu. B smoxy
undpoBol TpaHchopManMU BceX cdep UYEITOBEUECKON JesITECIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BoM
MaTEMaTUYECKON MOATOTOBKH. Y K€ B IIKOJIE MAaTEMaTHKa CIIY>KUT OIMOPHBIM
OpPEAMETOM JUII U3YUYEHUS CMEXHBIX JUCUMIUIMH, a MOCJIE IIKOJbI PeabHOMU
HEOOXOJAMMOCTBIO CTAaHOBUTCS HEIPEPBIBHOE oOOpa3zoBaHUE, 4YTO TpedyeTr
NOJHOIIEHHOW 0a30BOM 00I11e00pa3oBaTeIbHONW MOJATOTOBKH, B TOM YHCJIE U
MaT€MaTH4YeCKOU. DTO OOyCIOBJEHO TE€M, UYTO B HAIUW JHU PACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEIMOCPEJACTBEHHBIM IIPHUMEHEHHEM MAaTE€MaTHUKU:
U B c(epe PKOHOMHKHM, U B OM3HECE, U B TEXHOJIOTMUYECKHUX O0JIacTsIX, U
Jla)ke B T'yMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr LIKOJIBHUKOB, JJIsI
KOTOPBIX MaTeéMaTHUKa MOXET CTaTh 3HAYUMbIM
OpEeIMETOM, PACIIUPSETCH.

IIpakTHyeckass MOJE3HOCTh MAaTE€MaTUKH OOYCJIOBJIEHA TE€M, YTOe€ nmpeame-
TOM SIBJISIIOTCS (PyHAaMEHTaJIbHbIE CTPYKTYPbhI HAIIErO MUpaA: MPOCTPAHCTBEH-
Hble (POPMBI U KOJIUYECTBEHHBbIE OTHOLICHMS OT MPOCTENUIINX, yCBAUBAECMbIX B
HENOCPEACTBEHHOM OIIbITE, JOCTATOYHO CJIOKHBIX, HEOOXOJAMMBIX IJIsI pa3BU-
THsI HAYYHBIX U OpU- KIAJHBIX uAei. be3 KOHKpeTHBhIX MaTeMaTUYeCKHUX 3Ha-
HUHW 3aTpyJ- HEHO MOHUMAHHUE MPUHIUIOB YCTPOUCTBA U MCIOJB30BaHUS CO-
Bpe- MEHHOW TEXHUKH, BOCIIPUITHE U HHTEPIIPETAlUs Pa3zHOOOpa3HOM
COLMAJIBHOM, SKOHOMHUYECKOM, MNOJUTHYECKOU uHopmanuu,
Maod(@eKTUBHA MOBCEJHEBHAs MpaKTHYecKas JesTelbHOCThb. Kaxaomy
YEJIOBEKY B CBOEM J>XHM3HU TMPHUXOJUTCS BBIMNOJHITh Pacuy€Tbl U COCTaBIISATH
aJIrOPUTMbI, HAXOAUTh M NOPUMEHSATH (OPMYJbI, BJIAJICTh IPAKTUUYECCKUMHU
npuéMamMm  I€OMETPUUYECKUX  U3MEPEHHH U TIOCTPOCHHUI,  4YUTaTh
nHpopManuio, OPEACTABJICHHYIO B BHJE TaOJul, AuarpaMMm W rpadukos,
)KUTh B YCJIOBHUSIX HEOIPEAECIEHHOCTU U MMOHUMATh BEPOSITHOCTHBIA XapakTep
CIIy4dalHBbIX COOBITHM.



OnHOBpEeMEHHO C pacmupeHuemM cdep TPUMEHEHUSI MaTeMaTHKU B
COBpPEMEHHOM O0I111ecTBe BCE 0OoJjiee Ba>KHBIM CTAaHOBUTCS MaTeMaTHYECKHM
CTWUJIb MBIIIUJICHUS, NOPOSIBISIIOUIUNCI B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIkax. B mpomecce u3ydeHUss MaTeMaTUKH B apceHall NOpUEMOB U
METOJIOB MBIIIJICHUSI YEJIOBEKAa ECTECTBEHHBIM O0- pa3oM BKJIIOYAIOTCS
WHIYKIUS U JISAYyKIIUsI, 00OOIIeHNEe U KOHKpEe- TU3alusl, aHaJIu3 U CHUHTE3,
kjiaccudukanusi M CcUcCTeMaTHu3alusi, aOCTparupoBaHHUE U aHaJOTHs.
OOBEeKThl MaTEMAaTHYECKUX YMO3AKIIIOYCHUN, ITpaBUjia UX KOHCTPYUPOBAHUS
pacKpbIBAaIOT MEXaHU3M JIOTHYECKHUX ITOCTPOEHUI, CITOCOOCTBYIOT BBIPAOOTKE
ymeHusi ¢op- MyJIHUpPOBaTh, OOOCHOBBIBATh M JIOKA3bIBATh CYXXIACHUS, TEM
caMbIM pPa3BUBAIOT JIOTHMYECKOE MBIIIUIEHHE. Benyinas poias NpUHAIIICKUAT
MaTeMaTUKE M B (QOPMHPOBAHUU AJNTOPUTMHUYECKOH KOMMIOHEHTHI
MBIIIJIEHUSI W BOCIHUTAaHUM yMEHHUW JIeiCTBOBATh II0 3aJaHHBIM
aJIrOpUTMaM, COBEPIICHCTBOBATh N3BECTHBIE U KOHCTPYHUPOBATh HO-BhIe. B

Opollecce pelieHusl 3ajlad — OCHOBOUW y4eOHOU JIesiITeIbHO- CTH Ha ypoKax
MaTeéMaTUKHW — Pa3BUBAIOTCSI TAK)XE€ TBOpPYECKAs U MPUKJIIAJHASI CTOPOHBI
MBIIIJICHUS.

OOyueHue MareMaTHuKe JTaéT BO3MO>KHOCTH pa3BUBaTh y OOydYaro- IIUXCS
TOYHYIO, paIllMOHAIBbHYIO W HWHPOPMATHBHYIO peYb, yYMEHHE OTOUpATH
HanOoJIee MOAXOASAIINE SI3bIKOBBIC, CHMBOJIHYECKHUE, Tpa- PUISCKHUE CpEeACTBa
JIJISI BBIPQXKEHUSI CYKISCHUN U HATJISITHOTO UX ITPEACTaBIICHUS.

HeoGxomuMbIM  KOMIIOHEHTOM  OOmIEW  KyJbTYyphl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISIETCS  OOIee 3HAaKOMCTBO C METOJaMH  MO3HaHUS
JICUCTBUTEIIBHOCTH, MPEJICTABJICHUE O TPeIMETEe U METOoJIaX MaTeMa- TUKH, UX
OTJIMYUUA OT METOJOB APYIrHX ECTECTBEHHBIX W T'yYMaHHUTap- HBIX HAyK, 00
OCOOCHHOCTSAX NPUMEHCHHSI MaTeMaTHKH [JIsI pelie- HUsS Hay4YHbIX |
MPUKJIIATHBIX 33a/1a4. TakuM oOpa3oMm, MaTeMaThudeckoe oOpa3oBaHHUE BHOCHUT
CBOM BKJIaJI B opMUpPOBaAHUE OOIIECH KYJIbTYypPhl UEIIOBEKA.

N3ydeHne MaTeMaTUKH TaKXE CIOCOOCTBYET ICTETUYECKOMY BOCITUTAHUIO
YeIOBEKa, MOHWMAHWIO  KPAcOThl W WU3SMECTBA  MaTEMaTHUYCCKHUX
pacCcy>XJAeHUH, BOCHPHUATHIO TC€OMETPUYECKHX (OpM, YCBOCHHIO HACHU
CUMMETPUHU.

HEJU U OCOBEHHOCTHU U3YYEHHUSA YYEBHOI'O TIPEIMETA
«MATEMATHKA». 5-9 KJIACCbI

IIpuopurernriMu wHensiMu  OOydeHHsI MaremMatuke B 5—9 Kkiaccax
SIBJISTFOTCSL:

-hopMHUpOBaHUE IIEHTPATILHBIX MAaTEeMAaTUYECKUX MOHSITUN (YUCITO, BEJIMYUHA,
reomMeTpuyeckas  durypa, TITI€peMEHHasi, BEPOSTHOCTb, byHKIIHN),
obGecrieunBaronuX MPEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOTO
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oOpa3zoBaHUsI OOYYaAIOIIUXCS;

-MOJIBE€JICHHUE OOYYarOIIUXCs HAa JOCTYITHOM JJIsI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKW M  OKPYKAIOIIEero Mupa, [TOHUMaHUE
MaTEeMaTUKU KaK 4acTH OOIIEeH KyJIbTyphl YeJIOBEUYE- CTBA;

- pa3BUTHUE WHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0y-
HaroUIuxcsi, MO3HABATEJIbHOU AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUU,
KPUTUYHOCTH MBIIUIEHUS, MHTEpPECa K U3YYEHHUIO MaTe- MaTUKMU;

- ¢opmupoBanre GyHKIIMOHAIBHOU MaTEeMaTHYECKONW ITPaMOTHO- CTH: YMEHUS
pacmo3HaBaTh MPOSIBJICHUSI MaTEMaTHYECKUX TIIOHS- THUU, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CU- TYallUsIX U MPU U3YyYEHUH
JAPYTUX y4deOHBbIX IIPEAMETOB, NOPOSAB- JIEHUS 3aBUCHUMOCTEH WU
3aKOHOMEpHOCTEH, (HOpMyIUpOBaTh HX Ha S3bIKE MaTeMaTHUKH |
CO3/1aBaTh MaTEeMaTU4YEeCKHUE MOJEJIH, OPUMEHSITh OCBOEHHBIN
MaTeMaTHYEeCKHUU amnmnapar Jisi PEUICHUsI MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U Oll€- HUBATh IMOJIYYE€HHBIC PE3YJIbTATHI.
OcHOBHBIE JIMHUU COJZIEPXXKaHUSI Kypca MareMaTuku B 5—9 kiaccax:

«Yucna W BBIYUCIHCHUS», «Anredopa» («AnreOpamdyecKkue BbIPAKCHUSD,
«YpaBHEHUS u HEPaABEHCTBA»), «DYHKIAN, «I"eome- TPUSD»
(«I'eomeTpuueckue (purypsl U UX CBOMCTBa», «l/3MepeHHe reoMeTpuYeCKuX
BEJIMYNH»), «BeposiTHOCTP M cTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS
napajuieabHO, KaXXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO HE
HE3aBHCHUMO OJIHA OT APYTOM, a BTECHOM KOHTAaKTE U B3auMoaeucTtsuu. Kpome
3TOr0, UX OOBEIUHSET JOTUUECKAas COCTaBJSIONIAsl, TPAAUIMOHHO NpHUCYIIAs
MaTeMaTUKE W  IIPOHU3bIBAIOIIAsi BCE€  MaTE€MaTHYECKHUE KypChl H
coJieprKareyIbHbIE JIMHUU. CdopmynupoBaHHOe B denepaibHOM
rocyJlapCTBEHHOM 00- pa30BaTeJIbHOM CTaHJAApPTE€ OCHOBHOIO OOIIETO
oOpa3oBaHusi TpeOOBa- HUE «YMETh ONEPUPOBATH IOHSITUSMU: ONpPEJICIICHUE,
akcuoma, TE€O- peMa, J0Ka3aTeJIbCTBO; yMEHHWE pacno3HaBaThb HCTHUHHBIE U
JIOKHBIE BBICKA3bIBAHUS, TMPUBOJUTHL NPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUSI U OTPHUIIAHUSI BBICKA3bIBAaHUI» OTHOCHUTCS KO BCEM Kypcam, a
(opMupoBaHHUE JIOTUYECKUX YMEHHUI pacrnpenessieTcss II0 BCEeM TIojiaM
oOyYeHHsI Ha YpPOBHE OCHOBHOro ooOiero ooOpa3zoBanusa. CojaepkaHue
o0pa3oBaHUsl, COOTBETCTBYIOILEE IPEAMETHBIM pe- 3yJbTaTaM OCBOCHMUS
I[IpumepHoii pabGoueil mporpamMmsbl, pacripejie- JEHHBIM 10 TogaM OOy4YeHUs,
CTPYKTYPUPOBAHO TaKHUM 00pa3om,

qTOOBI KO BCEM OCHOBHBIM, IIPHHIUIIMAJIBHBIM BOIIpOCaM o6yqafo- IMHUeCst
O6paH_IaJII/ICB HCOJIHOKPATHO, 9TOOBI OBJIAJACHHUC MarecMaTnu4dec- CKHMH
ITIOHATHUAMM 51 HaBBbIKaMH OCyHICCTBIIAIIOCH ITIOCJICA0OBATCIIBbHO H
mocTynaTrciibHO, C COGHIOJICHPICM INpyuHIOUIIa IMIPCEMCTBCHHOCTH, a HOBBIC
3HAaHUWs BKJIIOYAJIMCh B O6H_[yIO CUCTCMY MATCMATHYCCKHUX Hpe)ICTaBJ'ICHI/Iﬁ
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00y4Jaronumxcs, pacirmpsisi U yriryossist e€, oOpa3yst IpOUYHbIE MHO>KECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O IIPEJJMETA «<MATEMATHUKA» B YYHEBHOM IIVIAHE

B cootBercTBUM ¢ dDenepalibHBIM T'OCYJAapCTBEHHBIM O0Opa3oBa- TEJIbHBIM
CTaHAApPTOM OCHOBHOTO 0OIIero oOpa3oBaHHs MaTEeMaTHKa SBJSICTCS
o0s3aTeNNbHBIM TOPEAMETOM Ha JaHHOM YypoBHeE oOpa3oBa- Hus. B 5—9
KJIaccax y4yeOHbI npeaMer «MaremaTtuka» TpaaulMOHHO U3y4aeTCsl B paMKax
CJIeQYIOLINX YyUEOHBIX KypCOB: B 5>—O6 Kj1accax — Kypca «Maremartuka», B 7—
9 kiaccax — KypcoB «Airedpay» (BKJItO4asi SJJI€MEHThI CTaATUCTUKU U TEOPUU
BepositTHocTer) u  «l'eomerpusi». Hacrosmeir mnporpamMmMor  BBOJUTCS
CaMOCTOSITEIbHBIN YyUeOHbIN Kypc «BeposiTHOCTh U CTaTUCTUKA.

Hacrosimeilt nporpamMmmoil npeiycMaTpuBaeTcsl BblJCJICHUE B yU€OHOM ILJIaHE
Ha H3y4YE€HHE MaTeMaTUKh B 5—6 Kilaccax 5 y4€OHBIX 4acOB B HEJECIIO B
TEUYCHUE KAXKJIOTO roja o0ydeHus, B /—9 kiaccax 6 ydeOHBIX 4aCOB B HEJICITIO
B TEUYCHHE KXKIOTO rojia ooyueHus, Bcero 952 y4ueOHbIX daca.



PABOYASA NTPOTPAMMA YYEBHOI'O KYPCA

«MATEMATHUKA». 5-6 KJIACCBI

LEJIM U3YUYEHUA YUEBHOI'O KYPCA

[IpuoputetHpiMu nenasiMu  OOydYeHHUsT MaTeMaTHKe B 5—6 Kjaccax

SIBJISIFOTCSI:

- nOpoJoJbkeHHue (OPMHUPOBAHUSI OCHOBHBIX MATEMAaTHUYECKHX ITOHSATHU
(uucio, BeIWYMHA, TeoMeTpuueckas  ¢urypa), obOecnedyuBaromIux
MPEEeMCTBEHHOCTh M TIEPCHEKTUBHOCTh MaTE€MaTUYE€CKOro 00- pa3oBaHUS
O0yYaromIuXxcs;

- pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEN OOydJaromuxcs,
I1I03HABaTEIbHON AKTUBHOCTH, HWCCJIE/IOBATEJILCKUX YMEHMM, HHTEpeca K
N3y4YEHUIO MaTEMaTHUKU;

- TOJABEJCHUE OOydJarolMuXcs Ha JOCTYITHOM MJii HHX YPOBHE K
OCO3HaHHIO B3aUMOCBS3U MAaTEMATUKH U OKPY’KaIOIIEro MUpa;

- ¢opmupoBanue GHyHKIIMOHAITHbHON MaTeMaTHUECKOW IPaMOTHOCTH: YMEHUS
pacrio3HaBaThb MaTeMaTUYECKHE OOBEKThI B pealib- HBIX >XHU3HEHHBIX
CUTYyalUusIX, NPUMEHSITh OCBOCHHBIE YMEHUS MJISI PEIICHUS MNPaAKTHKO-
OPHMEHTHPOBAHHBIX 3a7a4, UHTEPIPETU- POBATh MMOJYUCHHbIEC PE3yIbTAaThl U
OLICHHUBATh UX Ha COOTBET- CTBHUE ITPAKTUUYECKON CUTyalUH.

OCHOBHBIE JMHHMHM COIEpKAaHUs Kypca MaTreMaTuku B 5—6 kiaccax —
apudMeTHUecKasi U TeoMeTpHUYecKasi, KOTOpPhIE Pa3BUBAIOTCS NapauiebHO,
KaXkJlasi B COOTBETCTBHUHU C COOCTBEHHOUW JIOTUKOW, OJHAKO, HE HE3aBHUCUMO
OJIHA OT JAPYIOM, a B TECHOM KOHTAakKTE€ W B3aUMOJICUCTBUU. Takke B Kypce
MMPOUCXOAUT 3HAKOMCTBO C DJJIEMEHTaMH aJireOppl W  ONHcaTeIbHOU
CTaTUCTHUKH.

N3yuyenne apudmerndeckoro Marepuajia HaUMHAETCsI CO CUCTEMAaTU3alluu U
pa3BUTHUS 3HAHUN O HATypaJbHBIX YHCJIaX, MOJYYEHHBIX B HA4YaJIbLHOU IIKOJIC.
IIpu >TOM COBEPIIIEHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU U (HOPMHUPOBAHUE
HOBBIX TEOPETHUYECKUX 3HAHUU COYETAETCA C Pa3BUTHUEM BBIYUCIHUTEIBHOMU
KYJbTYpbl, B YaCTHOCTHU C OOYYECHHEM IPOCTESHUIINM TIpuéMaM NOPUKUIKUA U
OLICH- KW Ppe3yJabTaTOB BbIUHUCIEHUNU. HM3ydeHue HaTypajJbHBbIX YHUCEI
MpPOJI0JIKAeTCsl B 6 KJjlacC€ 3HAKOMCTBOM C HadyaJIbHBIMU TOHSITUSIMH T€OPHUH
JIETUMOCTH.

Jpyroii kKpynHBI OJOK B COAECPXKAHUH apUPMETUUYECCKOW JIUHUU — ITO
npoou. Havaso uszydeHusi OOBIKHOBEHHBIX U JECATHYHBIX JPOOCH OTHECEHO K
5 kjaccy. DTO TI€pBbIM 3Tall B OCBOCHUHU JpoOei, Korja IIPOUCXOUT
3HAKOMCTBO C OCHOBHBIMU HJICSIMU, TIOHSATUsIMU Tembl. Ilpu >TOM
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paccMOTpeHHEe OOBIKHOBEHHBIX IpOOEH B IIOJTHOM OOBEME MPEAIIESCTBYET
U3YUYCHUIO JECATUUYHBIX APOOEH, 4TO 1IEIECOO0pPa3HO C TOUKH 3PEHUS JTOTHUKHU
N3JIOKEHUSI YWUCJIOBOM JIMHUM, KOTJa NOpaBwila AEUCTBUM C IOECATHUYHBIMU
IpOoOsSMHU MOKHO OOOCHOBATh YK€ W3BECTHBIMHU AJITOPUTMaMM BbIITOJIHEHUS
NEUCTBUM C OOBIKHOBEHHBIMH JpPOOsIMHU. 3HAKOMCTBO C JIE€CSITUYHBIMHU
NpOoOsSIMH PaCHIMPUT BO3MOKHOCTHU IS HNOHUMAaHHUS OOydYarollMMHCS HOpH-
KJIAAHOTO NPUMEHEHUsI HOBOW 3alMCH IIPU U3YUYECHHUM JPYTUX OPEJI- METOB U
Opu MPAKTUYECKOM HcHojJab30BaHuM. K 6 kiaccy OTHECEH BTOpOM »Tal B
U3YUYCHHUH APOOEH, I'7le MPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHUS
1 npeoOpa3oBaHUs ApOoOEi, OCBOEHHE HOBBIX BBIUYHCIIMTEIbHBIX aJIrOPUTMOB,
OTTAa4YMBAHNWE TEXHUKW BBIYMCIICHUM, B TOM 4YHCJIC 3HAYEHUU BBIPAKECHUMU,
coZiep>KallluX U OOBIKHOBEHHBIE, U JICCATUYHBIE IPOOH, YCTAaHOBJIEHUE CBA3CH
MEXy HUMH, PACCMOTPEHHUE NPUEMOB pelIeHUs 3aj1ad Ha ApoOu. B Hauvane 6
KJIacca MPOUCXOAUT 3HAKOMCTBO C ITOHSITUEM ITPOLICHTA.

OCOOEHHOCTBIO H3YYEHHMSI MOJOXHUTEIBHBIX W OTPULATEJIbHBIX YHCEI
SIBJIIETCS TO, YTO OHHU TaKXE MOI'YT pacCMaTpUBATHCSI B HECKOJBKO 3TanoB. B
6 kiacce B Hayane u3ydeHusi TeMbl «lloJjiokuTesabHbIE U OTpULIATEIILHBIC
4quciia» Beraensiercs noarema «Llesgsle gncna», B paMKax KOTOPOW 3HAKOMCTBO
C OTpPHULATEJIBHBIMM 4YHCJIAMU W JAEUCTBUSIMH C IOJIOXKUTEIBHBIMU U
OTpULIATENBHBIMU YHMCJIaMH TIPOMCXOJUT Ha OCHOBE COJIEP>KATEIILHOIO
noaxojia. DTO TO3BOJISIET HAa JOCTYIMHOM YPOBHE MNO3HAKOMUTH YYalllUXCS
OPAKTUYECKH CO BCEMH OCHOBHBIMHM MOHSATHUSIMH TE€MbI, B TOM YHUCJIE U C
npaBWiaMy 3HAKOB MPHU BBINIOJIHEHUU apUPMeTHUYecKux aerctBuii. M3yuenue
panMoOHaJIBHBIX YMCE Ha 3TOM HE 3aKOHYUTCS, a OyJeT NPOJIOJDKEHO B Kypce
aqreOpel 7  Kjacca, UYTO CTaHET CJEAYIOIIMM  HOPOXOAOM  BCEX
MIPUHLHUIIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JieJIEeHUE TPYAHOCTEH oOseryaer
BOCHpUSITUE MaTepuajga, a paclpeieieHue BO BpPEMEHU CIIOCOOCTBYET
MMPOYHOCTU NPHUOOPETAEMBIX HABBIKOB.

IIpu oOyuyeHnn penieHnIo TEKCTOBBIX 3a4a4u B 5—6 KJjlaccax MC- NOJb3YIOTCS
apudMeTHdYeCcKre NpUEMBI pelleHusi. TeKCTOBbIE 3adayuu, pelaeMble IIpHU
OTpa0OTKEe BBIUYMCIUTEIBHBIX HAaBBIKOB B 5—6 Kilaccax, paccMaTpHUBaIOTCS
3aJla4y CIEAYIOIMX BHJIOB: 3aJ1a4d HA ABWI)KEHHUE, HA YaCTH, HA MOKYIIKH, HA
paboTy U NPOU3- BOJIUTEIBHOCTD, Ha MIPOLEHTHI, HA OTHOILIECHUS U TIPONOPIINH.
Kpo- mMe Toro, oOyuarommecss 3HAKOMSTCS C NOpuUEMAMU pELICHUsS 3anad
nepedopoM BO3MOXKHBIX BapHaHTOB, ydaTcsi paboTarb ¢ HHPOpMa- MUEH,
npeacTaBJICeHHOU B (popMe TaOJIUIl UK JUarpaMM.

B TIlpumepnoit paboueit mnporpamMme TIPeayCMOTpeHO GopMHUpOBaAHUE
MPONEAEBTUYECKUX alreOpandeckux TIpejactaBieHuili. bykBa kak cUMBOJ
HEKOTOPOTO YMCJia B 3aBUCUMOCTH OT MAaT€MaTUYECKOIO KOHTEKCTa BBOJIUTCS
MOCTEINEeHHO. BbyKBEeHHasi CHMMBOJIMKA IIHPOKO MCHOJB3YETCS NPEXIAE BCEro
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TSI 3alUCH OOIMX YTBEPXKJICHUU M MPETI0KeHU, (OpMYyJl, B YACTHOCTH IS
BBIYHCJICHUS] TEOMETPUUECKUX BEJIMUYMH, B KAYECTBE «3aMECTUTEJIsD YUCIIA.

B kypce «Marematukm» 5—6 KJIaccOB OpeAcTaBjeHa HarasaHas
reoMeTpusi, HamOpaBJI€HHas Ha pa3BUTHE OOpa3HOro  MBINUICHUS,
IIPOCTPAHCTBEHHOT'O BOOOPAKEHUSI, U300pa3UTEIIbHBIX YMEHUI. DTO BaXKHBIU
9Tanl B HM3YyUYCHUHM T'€OMETPHUH, KOTOPBIH OCYMIECTBIISIETCS Ha HarJsIAHO-
NPaKTUUYECKOM YPOBHE, OIHUPAETCSI Ha HarIsiAHO-OOpa3HOE MBIIIJICHUE
oOyuaromuxcsi. bonbplliass pojib OTBOAUTCA MNPAKTUYECKOM JIESITEIbHOCTH,
ONBITY, DSKCIEPUMEHTY, MoAeaupoBaHUro. OOydarommecss 3HAKOMSTCS C
reoMeTpUUEeCKMMH (pUrypaMu Ha IUIOCKOCTH W B MPOCTPAHCTBE, C HX
MpOCTEHIIMMH  KOHGUTypalusiMHU, ydarcs  u300paxaTb HUX  Ha
HEJIWHOBAHHOW MW KJIeT4aTOW Oymare, paccMaTpUBAIOT HX IIPOCTEHUIIHE
cBoiictBa. B mporiecce w3ydYeHHs HAIJSIAHOW TE€OMETPUH  3HAHUS,
MOJIydeHHbIE OOyYJaroIIMMHCS B HAa4YaJIbHOM IIIKOJIC, CUCTEMAaTU3UPYIOTCS H
pacHIUPSIFOTCSI.

MECTO VUEGHOI'O KYPCA B YUEGHOM IIVTAHE

CorsnacHo yueOHOMY IIaHY B 5—6 KJlaccax HU3y4daeTcs MHTErPUPOBAHHBIM
npeaMer «MareMaTuka», KOTOPbIi BKIOYAET apu(PMETUUECKUI MaTepua
U HAIUBSIAHYIO TEOMETPHIO, a TAaKKE IPOINCIACBTHYECKHE CBEICHHUS U3
ajreOpskl, 3JIEMEHTHI JIOTUKH U Havajla OIIMCaTeIbHON CTaTUCTUKU.

VY4yeOHblil IJIaH Ha WU3YyYEHHME MaTeMaTuKU B 5—6 Kjaccax OTBOJMUT HE
MeHee 5 yuyeOHBIX YacOB B HEJEJIO B TEUCHHUE KaXXJOT0 rojia OOy4eHHUsl, BCErO
He meHee 340 yyeOHBIX 4acoB.

COJNEPXXAHME YUYEBHOI'O KYPCA (ITO TOZIAM OBYUYEHU )
5 kiacce

Hamypanovnvle yucna u Hyabp

Harypanbnoe uucno. Psa HarypanbHbix uucen. Yucno 0. M3obOpaxeHue
HaTypaJIbHBIX YHCEJI TOYKaMH Ha KOOPAUHATHOU (YUCITOBOM) MPSIMOMH.

I[To3unuonHass cucremMa cyucieHHus. PumMckas Hymepauusi Kak IpuMep
HETIO3UIIMOHHOW CHUCTEMBI CUMCIICHUS. JlecsITUYHAas CUCTE Ma CUHCIICHUSL.

CpaBHEHHE HaTypaJIbHBIX UHCEJ, CPABHEHUE HATypPaJlbHbIX YHCEI C HYJIEM.
Crioco0nbl cpaBHeHUss. OKpyrieHne HaTypaJibHbIX UHCEIL.

CrnoxeHne HaTypaJlbHbIX YHCEI; CBOMCTBO HYJIS IIPHU CIIOXECHUU. Bbrautanue
KaK JICWCTBHE, OOpaTHOE CJOXXECHUIO. YMHOXXEHUE HaTypaJIbHbIX YHCE;
CBOMCTBA HYJIsI M €IUHHUIBI IIPU YMHOXEHHHU. JleneHue Kak [ercTBUE,
obpatHoe yMHOXXeHUIO. KOMIIOHEHTBI HAEeUCTBUN, CBsI3b MEXKIY HUMH.
IIpoBepka pesynbraTta apudmeTrndeckoro naeuctBus. llepemecTtutenbHOE U

8



COYEeTaTEJIbHOE CBOMCTBa (3aKOHBI) CIIOKEHUSA u YMHOXEHUS,
pacrpeieIuTeIbHOE CBOUCTBO (3aKOH) YMHOKEHUS.

HMcnons3oBanue OyKB I OOO3HAUCHUSI HEU3BECTHOTO KOMIIOHEHTA H
3alMCH CBOUCTB apuPMETHUYECKUX JICHCTBUH.

JlenuTean U KpaTHBIE 4YHUCIA, PA3JIOKEHHE Ha MHOXKUTelu. [IpocTteie mn
coctaBHble yucia. IIpuznakum aenmmoctu Ha 2, 5, 10, 3, 9. /leneHue c
OCTATKOM.

CreneHb C HaTypajJbHBIM I1OKa3aTeJeM. 3aluCh 4YHCJIa B BUJE CYMMBI
pa3psaHbIX ClIaraeMbIX.

YHucinoBoe BbIpakeHHE. BplunciieHne 3HAaUYCHUIN YHCIJIOBBIX BBIPAXXECHUU;
OOPSIAOK BBINOJIHEHUST JeUCTBUM. HCHojgb30BaHUE NOPHU BBIYUCICHUSIX
EPEMECTUTEIBHOTO U COYETATEJIbHOIO CBOMCTB (3aKOHOB) CJIOKCHHUS U
YMHOKEHUS, PACIIPEIECIUTEIILHOTO CBOMCTBA YMHOXKEHHUS.

/lpoou
I[IpencraBnenue o ApoOU Kak crmocodOe 3aluch  YacTH  BEJIMYUHBI.

OObIkHOBEHHbIE JpoOu. IlpaBuiibHBIE M HenpaBUWJIbHbIE ApoOu. CMeniaHHas
poOb; TPEJCTAaBIECHUE CMENIaHHOW ApOOM B BHUAE HEINPABHIIBHOW IApoOU U
BBIJICJICHUE II€JIOM YacTH YUCJia U3 HENpaBWIbHOU Jpoou. M3obOpaxeHue
napobOeidl ToukaMu Ha 4YHCJIOBOM mpsiMoi. OCHOBHOE CBOMCTBO JIpoOOH.
Cokpamienue napob6ei. IlpuBenenue apodM K HOBOMY 3HAMEHATEJIO.
CpaBHeHHe JIpoOeii.

Cno’keHue U BbIYUTaHUE JApoOeii. YMHOXKEHHUE U AeIE€HUE ApOOei; B3aUMHO-
oOpaTtHble 1podu. Haxok/1eHrne 4acTHu 1EeJIoro U LeJIoro o ero 4acTu.

Jlecstuunast 3anuchk JpooOeit. llpescraBieHue JaecITUYHOU IpoOU B BHUIE
0ObIKHOBEHHOU. M300paxkeHue JAeCITUYHBIX APOOEU TOUKAMHU Ha YHCIOBOU
npsimoi. CpaBHEHUE AECATUYHBIX JIPOOEH.

Apudmernuecknue ACUCTBUSI C AECATUYHBIMU JpoOsiMu. OKpyriieHUe
JIECITUYHBIX ApOOeEH.

Pewienue mexcmogoix 3aoau

Pemienne TekcTOBBIX 3agad apu@MeTHdecKuM cnocodoMm. Perenue
JorUdecKkux 3agad. Pemnenuwe 3agad  nepebOpoM BCEX BO3MOYXKHBIX
BapHUaHTOB. Mcrionbp30BaHNEe NPU PELIEHUH 3aj1ad TaOJINI] U CXEM.

Pemienue 3anad, comeprkammux 3aBUCHMOCTH, CBSA3BIBAIOIINE BEIUYHHBI:
CKOpPOCTb, BpEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOU- MOCTh. EJTUHUIIBI
U3MEPEHUsI: MacChl, 00bEMa, LIEHBbI; PACCTOSIHUS, BpEMEHHU, CKOpPOCTU. CBS3b
MEXIYy €IUMHULIAMHU U3MEPEHUS KAKION BEITUYHHBI.

Pemienne ocHOBHBIX 3a7a4 Ha ApOOH.

IIpencraBnenre JaHHBIX B BHUJIE TAOJHUI, CTOJIOUYATHIX JAHUArpaMM.

Hacznaonan ceomempus



Harnsinueie npenacraBieHus: o ¢urypax Ha IUIOCKOCTU: TOYKa, IpsiMas,
OTPE30K, JIy4, YyroJl, JIOMaHasi, MHOIOYTOJIbHUK, OKPY>XHOCTb, KPyTI. YTOJI.
IIpsamoi, oCcTphIi, TYIIOM U pa3BEPHYTHIM YTJIbI.

JlnuHaa oTpe3ka, METpuYeCcKHe €AUHULBl JUIMHBL. JlioumHa J1omaHoOM,
NEPUMETP MHOT'OYroOJIbHHUKA. M3MepeHue M NOCTPOCHHE YIJIOB C ITOMOIIBIO
TpaHCIIOpTHUPA.

Harnsinueie npezacraBieHust o ¢puUrypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK;
OPsSIMOYTOJBHUK, KBaJApaT; TPEYTOJIbHUK, O PaBEHCTBE PUTYP.

N3o06paxenue duryp, B TOM duciie Ha kietdatou Oymare. [loctpoeHue
KOH(UTypalluii M3 YacTed MpsIMOM, OKPYXHOCTH Ha HEJIWHOBAHHOW U
kjetdaroii  Oymare. HMcnonb3oBaHue  CBOMCTB CTOPOH U YIJIOB
OpsIMOYTOJIbHUKA, KBaJipara.

[Inomanes OpAMOYroJbHHMKA ¢ MHOIOYTOJBHHUKOB, COCTABJICHHBIX W3
OpSIMOYTOJIBHUKOB, B TOM 4YHCJE (GUTyp, H300paXEHHBIX Ha KJIETYaTOU
oymare. EnuHUIIBI U3MEpEHUs TITOIIAH.

Harnsnauele mpeacTaBiieHUsT O  OPOCTPAHCTBEHHBIX  urypax: mpsi-
MOYTOJIBHBIN  mapajuienenuresn, KyO, MHoOrorpanHuku. HM3oOpaxenue
MMPOCTEUIINX MHOTOTrpaHHUKOB. Pa3BépTku kyba U TMapaiesieIuIe/ia.
Cozanue mMojiejieii MHOTOTpaHHUKOB (M3 OyMaru, NpoOBOJIOKHU, TIACTHUIIMHA U
ap.).

OO0BEM TMPSIMOYTOJILHOTO Mapasuiesienurnena, kyoa. EauHuiibl uamepeHus
o0BEMA.

6 Kiacc

Hamypanovnvie uucna

ApudmMeTnueckue AEHUCTBUS C MHOTO3HAYHBIMHU HAaTypaJlbHbBIMHA YHCJIAMU.
YucnoBble BBIPAXKEHUS, NOPSJIOK JICUCTBUW, HCIOJB30BAHUE CKOOOK.
Hcnionp3oBaHue IIpU BBIYUCICHUSAX MEPEMECTUTEIIBHOIO M COYETATEIBHOI'O
CBOMCTB  CJIOKEHHWS M  yYMHOXEHMUs, pPaACHPEIACIUTEIBHOIO CBOWCTBA
yMHOKeHUsA. OKpyrjIeHUEe HaTypalbHbIX YHUCEI.

JlenuTenn W KpaTHbIE 4YHWCIIA, HAWUOOJBHIUMK OOIMUN JAenuTelb U
HauWMeEHbIIIee oo1iee kpaTtHoe. JleauMocTh cyMMbl U pous3BeaeHus. Jleinenue
C OCTAaTKOM.

Jlpoou
OOBIKHOBEHHAsI Ap0Ob, OCHOBHOE CBOMCTBO JPOOH, COKpalllecHHUe AapoOecii.

CpaBHeHue U yriopsimounBaHue ApoOeil. Pemienue 3ajiay Ha HaXOXKJICHUE
YacTH OT IIEJIOTO W IEJIOTO MO ero 4dacTu. J[poOHoe YHuciao Kak pel3ysibTar
nenenusi. IlpeacraBieHne AeCATUYHON IpoOU B BUJIE OOBIKHOBEHHOMW JIpoOUu U1
BO3MOXXHOCTh TIPEACTaBICHUS OOBIKHOBEHHOU JPOOW B BHJIC ICCATUYHOM.
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JlecaTuuHble AOpoOM W MeTpUUeckass cucrema wmep. Apudmernueckue
JICUCTBUSI U YHUCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JECATUYHBIMU
IPOOSIMH.

OtHomreHue. Jleerne B JaHHOM OTHOINCHWH. MacmrTalb, TIpOIIOPIIUS.
IIpnmenenne nponopuui Npyu peHICHUN 3a1a4.

[Tousitue mpouieHTa. Beluncienue mporeHTa OT BEIUYUHBI U BEIUYUHBI MO
e€ mponeHTy. BrIpaxkeHue NPOIEHTOB AECATUYHBIMU ApoOsimu. PemnieHue
3a71a4 Ha OPOLICHTHI. BhIpa)keHne OTHOIICHUS] BEJIMYUH B MPOLICHTAaX.

Ilonoscumenvuvie u ompuyamenpHvie YUCIaQ

IlonmoxxurenpHble U OoTpULATEbHbIE yncia. Llenbie yncma. Mongyns uncria,
reoMeTpuyuecKkass MHTepHOpeTals MoayJisa yucia. M3o0pakeHue yuces Ha
KOOPJAWHATHOW mOpsiMoii. YwucioBble NTpPpOMEKYyTKH. CpaBHEHUE UYHCEI.
ApudpmeTrndyeckue AJeNCTBUS C TTOJTOKUTEIIb-
HbBIMW U OTPULATEJIbHBIMU YHCIaMH.

IIpssmoyrospHass cucremMa KoopAuHaAT Ha IulockocTu. KoopanHaTtel TOUKH
Ha MJIOCKOCTH, adOcuucca U opauHara. [locTtpoenue Touek u ¢uUryp Ha
KOOPJWHATHOW TJIOCKOCTH.

bykeennuvie evipasricenus

Ilpumenenue OyKB [Jis 3alMCH MaTE€MaTHYECKUX BBIPAXKEHUN U
npeaoxkenuii.  CpoiictBa  apudMeTHUYECKUX  JAEUCTBUIM.  ByKBEeHHBbIE
BBIPA)KEHHUSI U YUCJIOBBIE MOJACTAHOBKH. ByKBEHHbBIE paBEHCTBA, HAXOXKIECHUE
HEU3BECTHOTO KOMMNOHEHTa. Dopmylibl; GopMyibl NepuUMeTpa M IUJIOMIAIA
OpsIMOYTOJIbHHKA, KBaJgpaTa, 0ObEMa napajuiesierune/ia u Kyoa.

Pewenue mexkcmosvix 3aoau

Pemienne TekcTOBBIX 3agad apudmMeThudecKkuM crnocodom. Pernenue
JorUdecKux 3ajgad. Pemnenue 3agad  nepedbOpoM BCEX BO3MOYXKHBIX
BapHUaHTOB.

Penienue 3anau, coaeprkalux 3aBUCUMOCTU, CBSI3bIBAIONINX BEJINYHHBI:
CKOpPOCTb, BpE€Msl, PpacCTOsIHHME; I1€Ha, KOJHUYECTBO, CTOHUMOCTb;
MMPOU3BOAUTEIIBHOCTD, BpeMsi, 00BbEM paboThl. EMWHUIIBI U3MEpPEHUsI: MacCCHI,
CTOMMOCTH; PACCTOSIHUSI, BPEMEHH, CKOPOCTHU. CBsA3h MEXKIYy CAUHHUIIAMH
N3MEPEHUST KaXKJI0W BEITUYUHBI.

Pemienne 3agay, CBsI3aHHBIX C OTHOIIEHHUEM, IIPOHOPLHUOHAIBHOCTHIO
BEJIWYHH, MPOICHTAMH; PEIICHNE OCHOBHBIX 3aJ1ad Ha APOOU U MPOIICHTHI.

OuneHka W OpHUHKUAKA, OKpyrjaeHue pesyiabrara. CocraBieHue

OYyBEHHBIX BBIPAKECHUM MO YCIOBHIO 3a]I1a4H.

[IpencraBnenne maHHBIX C TOMOMNIBIO Tabmuil u auarpamMm. CronOdaTbie
auarpamMMbl: YTE€HUE U NOCTpOoeHHe. UTeHne KpyTroBbIX JUarpaMm.

Hacznaonan ceomempus
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Harnsinuele npenacraBieHusi O (purypax Ha IUIOCKOCTHU: TOYKa, IpsiMas,
OTpPE30K, Jy4, YroJ, JIOMaHasi, MHOTI'OYTOJIbHUK, YETbIPEX- YTOJbHUK,
TPEYTOJIBHUK, OKPY>KHOCTB, KPYT.

B3anmMHoOe pacniosiokeHue AByX MNPSAMBIX HA IUIOCKOCTH, HapaJli- JEIbHbIE
npsiMble, MEPIEHAUKYJSIPHBIE NpsiMble. MI3MepeHune pac- CTOSIHUU: MEXIY
JBYMsI TOUKAaMH, OT TOYKH IO IPsIMOU; JJIMHA MaplupyTa Ha KBaJApaTHOU
CETKE.

N3MepeHrne M NOCTPOEHHE YIJIOB C MOOMOLIBIO TpaHcropTupa. Bu- nabl
TPEYTOJBHUKOB: OCTPOYIOJIBHBIM, HOPSIMOYTOJIbBHBIN, TYIIOYTOJIb- HBIN;
paBHOOEIPEHHBIM, PaBHOCTOPOHHUM. YeThIpEXYTOJIBbHUK, ITPUMEPHI
4eThIPEXYTOJIBHUKOB. IIpsIMOYTOJIBHUK, KBaApaT: UC- IOJIb30BAaHNE CBONMCTB
CTOpPOH, yrjioB, auaroHalnieii. M3o0pakeHue reoMeTpuueckux GUryp Ha
HEJIMHOBAHHOW OyMmare ¢ HMCOOJb30BaHU- €M LUPKYJISA, JIMHEHUKH, YTOJIbHHUKA,
TpaHcnoptupa. [locTpoeHnus Ha kjieTyaTol Oymare.

Ilepumerp MHOrOyroapHuka. IloHsThe nmomanu ¢GuUrypbl; €au- HUIBI
n3MepeHus 1omaau. [Ipubnmxénnoe nuamepenue mjiomagu GUryp, B Tom
quciie Ha KBaagpaTHoOW cetke. [Ipubnmk€HHOEe wu3Me- pEeHUue JIUHBI
OKPY>KHOCTH, IUIOIIAJNA KpyTra.

CummMmeTpusi: HeHTpajlbHasl, OCeBas U 3€pKajibHasi CUMMETPHUU.
ITocTpoenne cuMMETpUYHBIX PUTYP.

Harnsaauere PEICTABIICHUS 0 IPOCTPAHCTBEHHBIX (purypax:
napajuiesenurnes;, kyo, nmpusma, nupamMmujia, KOHYC, LWJIHHApP, L1ap U cdepa.
N300paxkenue  mnpocTpaHCTBEHHbIX  ¢uryp. Ilpumepsl pa3-  BEPTOK
MHOT'OT'PaHHUKOB, OUJINHAPA u KOHYcCa. Cosznanne MOJZenen
MPOCTPAHCTBEHHBIX (UTyp (M3 OymMaru, MPOBOJIOKH, IMJIACTHJIWHA U JIP.).

Ilousatune o0O0BEMaA; eauHuLBl u3MepeHus: o00bEMa. OO0BEM mNpsIMO-
YTOJILHOT'O HapaJjuiesieriinesia, Kyoa.

IIJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHMS ITPUMEPHON PABOYEM
[TPOI'PAMMBI KYPCA (I10 TOJAM OBYYEHU )

OcBoeHmne ydeOHOTO Kypca «Marematuka» B 5—6 kiaccaXx OCHOB- HOU
LIKOJIBI JIOJDKHO oOOecneuuBaTh JOCTHIXKECHHME CIICAYIOIIUX IpPeA- METHBIX
o0Opa3oBaTeIbHbBIX PE3YIbTaTOB:

5 ximacc

Yucna u éviuucnenus

- IloHumare ¥ TIPAaBUIBHO YHOOTPEOJATH TEPMHHBI, CBSI3aHHBIE C
HaTypaJIbHBIMHU YUCIaMH, OOBIKHOBEHHBIMU U AJECATUYHBIMU JIPOOSIMHU.

- CpaBHuUBaTh M YHOPSAAOYMBATH HATypaJibHbIE 4YHCJIa, CPAaBHUBATh B
MPOCTEUIINX CITyYassX OOBIKHOBEHHBIE IPOOH, IECATUUHBIE JPOOU.
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- COOTHOCHUTH TOYKY Ha KOOPAMHATHOU (YUCIOBOM) OPSIMOM C COOT-
BETCTBYIONIUM €M YHCJIOM W M300pakaTh HaTypajbHBIC YHUCIa TOYKAMU Ha
KOOPJIMHATHOM (YUCJIOBOM) IIPSIMOM.

- BemmoaHAT, apudMeTHUECKHUE AEUCTBUS C HATypaIbHBIMHU YHCIIa- MH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IIPOCTEUINTUX CITydasiX.

- BeImostHATE TpOBEPKY, MMPUKHUJIKY pPE3yJIbTaTa BBIYUCICHUM.

- OkpyTJIsITh HaTypaJbHBIC YHUCIIA.

Pewienue mexcmogvix 3aoau

- Pemrate TEeKCTOBBIC 3a7lauM apU(PMETHUECKUM CIOCOOOM M C MO- MOIIBIO
OpPTraHU30BaHHOT'O KOHEYHOTO Tiepedopa BceX BO3MOKHBIX BAPUAHTOB.

- Pemiate 3amauun, cojzeprkaiive 3aBUCHUMOCTH, CBS3bIBAIONINE BE- IUYUHBI:
CKOPOCTb, BPpEMsI, PACCTOSIHUE; II€HA, KOJIMYECTBO, CTO- UMOCTb.

- Hcnonp30BaTh KpaTKUE 3allHdCH, CXEMBbI, TaOJUlbl, OOO3HAUEHUS IIPU
pelIeHnu 3aaad.

- Ilonp3oBaTbCsd OCHOBHBIMHM €IMHUIIAMH W3MEPEHMs: I1I€HbI, MaccChl;
paccTosIHUSI, BPEMEHH, CKOPOCTH; BBIpaXXaTh OJIHU €IUHUIbI BEJIU- UHWHBI
qyepes Apyrue.

- I3BnekaTh, aHaJIM3UpPOBaATh, OLICHUBATh MH(MOPMAITUIO, IPEJ- CTABJICHHYIO B
TabauLEe, Ha CTOJIOUATON JuarpaMMe, UHTEpIIpe- TUPOBATh MPEICTABICHHbBIE
JIaHHbIE, NCMOJIb30BaTh JIaHHBIC IIPU PELICHUU 3a]ad4.

Haznaonan ceomempus

- Iloap30BaThCsl TE€OMETPUUCCKUMH ITIOHSATHSMU: TOYKa, MHpsiMasi, OTPE30K,
JIyd, yTroJ, MHOTOYT'OJIbHUK, OKPY>KHOCTbh, KPYT.
- IlpuBoauTh mpuUMEpPbl OOBEKTOB OKPYIKAIOMIECTO MHpa, UMEIONINX (PopMy
N3YYCHHBIX T€OMETPHICCKHUX (hUTyp.

- cnonp30BaTh TEpMUHOJIOTHIO, CBI3aHHYIO C yIJIaMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJJBHUKAaMH:  yroj, BepllihHa, CTOpPOHA, Jua- TOHalb;, C
OKPY’KHOCTBIO: paguycC, TUaMeETp, LEHTP.

- N300paxkaTth U3y4YE€HHbIE I€OMETpUUYEeCKHUEe (PUTypbl HA HEJIUHO- BAaHHOU U
KJIeT4aTol Oymare ¢ mNOMOIIbIO LUPKYJS U JIMHEUKH.

- HaxonuTe NJMHBI OTPE3KOB HEIIOCPEICTBEHHBIM H3MEPEHUEM C ITOMOIIBIO
JIMHEWKHU, CTPOUTH OTPE3KU 3aJJaHHOW JIJIMHBI, CTPOUTH OKPYXKHOCTH
3aJJaHHOI'O pajgnyca.

- Mcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBa- JpaTta
JIJIs1 UX HOCTPOEHUSI, BBIYMCIICHUSI IJIOIAN U TIEpUMeETpa.

- BerauciasaTe mepuMeTp W IUIOmaAb KBajpaTa, OpsSIMOYTOJbHUKA, GUTYD,
COCTaBJICHHBIX W3 MNOPSAMOYTOJLHUKOB, B TOM 4ucie ¢u- T1yp,
N300paXEHHBIX Ha KJIeT4yaTol Oymare.

- Ilonp3oBaTbCss OCHOBHBIMHM METPUYECKUMHU €IUHHUIAMU H3MEpe- HUS
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JIJIMHBI, TUTONIAAN; BhIpaXKaTh OJHU €AUHHUIIBI BEJINUYMHBI Ye-pe3 ApyTHue.

- Pacno3naBate mnapasienenurieql, KyO, HCIIOJIb30BaTh TEPMHHOJIO- THIO:
BEpILIMHA, pedpo  TpaHb, HU3MEPEHUS;  HAXOJIUTh  U3MEPEHUs
napasuieaenuriesia, Kyoa.

- Berunuciste 00bEM KyOa, mapaiiesnenuriesa mo 3alaHHbIM U3Me- peHUSIM,
MOJB30BaThCsl €IMHUIIAMH U3MEPEHUsI 00BEMA.

- Pemate HeclokHBIE 3aJlaud HA U3MEPEHHE T'€OMETPUUYECKUX Be- JIMUUH B
MIPAKTUYECKUX CUTYalIHsIX.

6 Kiace

Yucna u évtuucnenusn

- 3HaTh U IIOHUMAaTh TEPMHUHBI, CBSI3aHHbIC C PA3JIMYHBIMHA BHJIAMH YUCEI U
CIIoco0aMu MX 3aIlMCH, IIEPEXOJAUTH (ECIU 3TO BO3MOYKHO) OT OJHONU (hOPMBI
3arMCcy 4uciia K Jpyrou.

-CpaBHUBATh U YIIOPSIAOYUBATH LIEJIbIE YHCIIa, OOBIKHOBEHHBIE U JICCITUYHBIC
npoOu, CpaBHUBATh YHCJIa OJJTHOTO U Pa3HbIX 3HAKOB.

-BbIONHATH, cOUeTasi yCTHBIE U TUCbMEHHBIE TPUEMBI, apUdMe- TUUECKHE
JICUCTBUS C HaTypaJbHBIMU M LEIbIMHU YHUCIAMHU, OOBIK- HOBEHHBIMH H
JECATUYHBIMU  APOOSIMU, TIOJOXKUTEJIBHBIMU W OT- pPHULATEIbHBIMHU
YUCJIAMU.

- BprauciasATh 3HAaUYCHUSI YUCIOBBIX BBIPAXKEHUN, BBIIIOJIHATH IIPU- KUAKY U
OLICHKY pe3yJbTaTa BBIYMCIEHUM; BBINOJHATE NOpeoOpa- 30BaHUs
YHCJIOBBIX BBIPA’KEHUI HA OCHOBE CBOMCTB apU(PMETU-UECKUX ACHUCTBUMN.

- COOTHOCHUTH TOYKY Ha KOOPJWHATHOU OPSAMON C COOTBETCTBYIO- IIIMM €U
YHUCIIOM UM H300pakaTh 4YHCJIA TOYKAMHU Ha KOOPJWHATHOW TIPSIMOM,
HAaXOJWUTh MOAYJIb YUCJA.

- COOTHOCUTH TOYKH B MNOPSIMOYIrOJbHOW CHCTEME KOOpJIUHAT C KO-
opAvHATaAMU 3TOU TOYKH.

- OKpyrJsTh 1IeJIbI€ YUcia U AECITUYHBIC JPOOU, HAXOAUTH MPU- OJIUKEHUS
qucel.

Hucnoevie u 0yKeeHHbvle GbIPAICEHUA
- Ilonumare U ynoTrpeOJsisAiTb TEPMHHBI, CBSI3aHHBIE C 3alHUCBIO CTE- IICHU
4Hrclia, HaXOAUTh KBaJpaT U KyO 4WCia, BBIUMCIIATH 3HAUE- HUS YUCIOBBIX
BBIPAKCHUM, COAEPKAIIUX CTEIICHHU.
- llonp30oBaTbCcsd NDpHU3HAKAMH JEIMMOCTH, PACKJIAABbIBAaThL HaATy- paJIbHbIC
4qycia Ha OPOCThIE MHOXKHUTEIH.
- llonmp30BaThbcsi MacmITaOOM, COCTaBJISITh TIPONOPLMM M OTHOLIEHUs. 6
Hcnonb3oBaTh OYyKBBI /111 OO0O3HAUEHHUSI YUCEI MPU 3alMCU MaTe- MAaTUYECKUX
BBIPAXXEHUH, COCTaBISATH OYKBEHHBbIE BBIpaXXEHUSI U (HOPMYJbl, HAXOIMUTH
3HAUYEHUsI OYKBEHHBIX BBIPA’KEHUH, OCY-
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HIECTBJISISI HEOOXOAUMBIE MOJICTAHOBKU M MPeoOpa30OBaHUS.
- HaxonuTth HEU3BECTHBINI KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmogvix 3aoau

- Pemrath MHOTONIAaroBbl€ TEKCTOBBIE 3aJa4M apUPMETUYECKUM CITOCOOOM.

- Pemrate 3azaum, CBSI3aHHBIE C OTHOLICHUEM, MOPOIOPLHHUOHAIBHO- CThIO
BCJIMYWH, IIPOIICHTAMH, pellaTh TPU OCHOBHBIC 3aJadydl HA OApOOU U
POLEHTHI.

- Pemate 3amaum, coaepskamime 3aBUCUMOCTHU, CBSI3bIBAIOIIUE BE- JIUYUHBI:
CKOPOCTb, BpEMs, pacCTOsIHUE, I1I€HA, KOJWYECTBO, CTO- HMOCTBH;
MPOU3BOIUTEIBHOCTbD, BpEMS, o0bEMa paboThl, HCIIOJIb- 3ys
apudMeTHUYeCKrue JEUCTBUS, OILEHKY, MNPUKUAKY; II0JIb30- BaThCs
€IMHHUIIAMU U3MEPEHMUSI COOTBETCTBYIOIIUX BEIUYHH.

- CocTaBiisiTb OYyKBEHHBIC BBIPAXKEHUSI MO YCJIIOBHUIO 3aJI1a4H.

- N3Bnekarr nHpoOpMaluio, OpeACTaBICHHYIO B TalOjauIlaX, Ha JIU- HEHUHOU,
cTOJI0YaTOM WM  KPYroBOM  aAmarpaMmax, HHTEpPOPETUPO-  BaTh
IPEJCTABJICHHBIC JJAHHBIC; UCIIOJIb30BATh JAaHHbIC IPU pElIe-HUM 3a/1a4.

- [IpeacraBasaTe nHGOPMAIIHMIO C TOMOIIIBIO TAOJIUII, IMHEHHON U CTOJIOUYaTOU
JUarpamMm.

Hacznaonan ceomempus

- IlpuBomuth mpuMepbl OOBEKTOB OKPYIKAIOMIETO MHpa, UMEIONINX (GOopMy
W3YYEHHBIX TE€OMETPUYECKUX IUIOCKHMX ¢ MPOCTPAHCTBEH- HBIX GUTYP,
IMpUMEPHI PAaBHBIX U CUMMETPUYHBIX PUTYD.

- H300pakath ¢ TIOMOIIBIO [UPKYJs, JIMHEHWKH, TpaHCOOpPTHpA Ha
HEJIMHOBAHHOMW W KJIETUATOW Oymare n3yd4eHHbIC TUIOCKHUE TeOMe- TPUUECKHE
¢burypsl u KoHpUTYypaAITUU, CUMMETpPUYHBbIE (UTYPHI.

- llonp3oBaTbCsi TE€OMETPUYECKUMH TIOHSATUSIMU: PaBEHCTBO  (uryp,
CUMMETPHS; HCIIOJb30BaTh TEPMHHOJOTHIO, CBSI3aHHYIO C CUMME- TPHUEU:
OCh CUMMETPHUH, HEHTP CUMMETPHUU.

- HaxoauTh BEJIMYMHBI YTJIOB U3MEPEHHUEM C IMOMOIIBIO TPaHCIOp- TUPA,
CTPOUTH YTJIbl 3aJaHHOW BEJIWYHUHBI, MOJb30BATHCS HOPU PEHICHUU 3ajia4
rpagyCHOM MEpPOM yIJOB; PAcIlO3HABATh HA 4Yep- TEXKax OCTPbIM, NPAMOU,
Pa3BEPHYTHIU U TYIIOM YTJIBL.

- BpiuucisAThs JIMHY JIOMAaHOW, MMEPUMETP MHOTOYTOJbHHKA, MOJIb- 30BATHCS
€IMHULIAMU U3MEPEHUS JUIMHBI, BBIPpAXKATh OJHU €4H- HULbI U3MEPEHUS
JJIMHBI Yepe3 ApyTHeE.

- HaxomanTth, UCHONB3ysl 4EPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY
ABYMSI TOYKaMHW, OT TOYKH JO NPSIMOM, JJIMHY HOyTH Ha KBaJpaTHOU
CETKE.

- Bpraucasate mioniajsb GUTryp, COCTABICHHBIX H3 MPSIMOYTOJbLHH- KOB,
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HCMOJb30BaTh pa30HeHUEe Ha NOPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYDPHI,
JIOCTpauBaHUE MO0 MOPSAMOYTOJbHHKA;, MOJB30BAaThCSI OC- HOBHBIMH
SAUHUIIAMHU U3MEPEHUs IJIOMIAAU; BhIpaXkaTh OJHU €IUHULIBI U3MEPEHUS
IUIOIIA/IN Yepe3 ApyTHue.

- Pacno3naBaTh Ha MOAENsAX U M300paKEHUSIX NMUPAMULY, KOHYC, LMJIUH/ID,
HCMOJIb30BaTh TEPMUHOJOTHIO:  BeplIMHA, pebpo, rpaHb, OCHOBaHUE,
pa3BEpTKa.

- M3006paxaTh Ha KjIeT4aTou OymMare npsiMOyTOJIbHBIN Mapasuie- Jerunen.

-  Bprauciasate 00BEM  TIPSMOYTOJBHOIO Iapajuienenunena, Kyoa,
MOJB30BaTHCSI OCHOBHBIMHM €JIWMHUIIAMH U3MEPEHHUsI 0O0BbEMA; BbI- paXkaTh
OOHU €AUHULBI U3MEPEHUsI 00bEMa yepes aApyTrue.

- PemaTe HecoXXHBIE 33/1auM Ha HAXOXJICHHUE IT€OMETPUUYECKUX Be- JIMUYUH B
OPAKTUYECKUX CUTYyalIHIX.

IIJIAHUPYEMBIE PE3YJAbTATBI OCBOEHUSIYUEBHOI'O IIPEJIMETA
MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueObHOrOo mnpeamera «MaremaTuka» JOJKHO OOeCneYuBaTh
JIOCTM)KEHUE Ha YPOBHE OCHOBHOI'O OOIIEro oOOpa3oBaHUs CJEAYIOIMINX
JJUYHOCTHBIX, METaNpeJIMETHhIX W IPEJIMETHBIX OOpazoBa- TEIbHBIX
pEe3yJIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATDI

JInuHOCTHBIE PpE3yJabTaTbl OCBOCHMSI MPOrpaMMbl YYEOHOIro IIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

HanI/IOTI/ILIeCKOC BOCIIMTAHHC:

OPOSIBIEHUEM HHTEpeca K NOPOUUIOMY W HACTOSIIEMY POCCHUMCKOMU
MaTE€MAaTHUKW, HEHHOCTHBIM OTHOIIEHUEM K OOCTUXEHUSIM POCCUUCKHUX
MAaTEMATHUKOB U POCCUUCKON MaT€MaTHYE€CKOM IIKOJIbI, K UC- MOJb30BAHUIO
ATUX JOCTHXKEHUM B JIPYTUX HAyKaxX U MPUKIIAJIHBIX chepax.

Fpa)KI[aHCKOG N NYXOBHO-HPABCTBCHHOC BOCIIMTAHKUC!

FOTOBHOCTBIO K BBIIIOJIHEHUIO OOSI3aHHOCTEM TpakKJaHWHA WU peaiu3aluu
€ero npas, OpeJICTaBIEHUEM o MaTeMaTHYECKUX OCHOBaXx
(pyHKOHMOHUPOBAHUSI  PA3JIMYHBIX  CTPYKTYp,  SIBJICHUM, MPOLEAYP
rpaxaaHckoro ooOmiecTtBa (BbBIOOpPBI, OIPOCHI M Mp.); TOTOBHOCTBIO K
OOCYXXJICHUIO DOTHYECKUX MNpoOOJEeM, CBSI3aHHBIX C IIPaKTUYECKUM
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IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHHCM Ba>KXHOCTHU MOpaJIb- HO-
OTHUYCCKHUX ITPHUHIIUIIOB B JACATCIIBHOCTHU y‘—IéHOFO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTHUBHOC Yy4YacTHC B PCHICHUU MNPAKTHYCCKUX 3ajiad
MaTeEMaTHYECKOU HaAIIPaBJICHHOCTH, OCO3HAHHUEM Ba>KHOCTH Ma-
TEMAaTUYECKOTO OOpa30BaHUsI HA TIPOTSHKEHUW BCEU >XKWU3HU JJIST YCHOEITHOM
npo¢dEeCCUOHATILHON JICSITEJILHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMCHUMH;
OCO3HAHHBIM BBIOOPOM U IIOCTPOCHHEM HWHIUBUIAYAIbHOW TpPacKTOPHUH
oOpa3oBaHUsI W >KU3HCHHBIX IUTAHOB C YYETOM JIMYHBIX MHTEPECOB M
OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETUYECKOE BOCITUTAHHUE:

CIIOCOOHOCTBIO K HSMOIHUOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlay, PELUIEHUM, pacCyXIAEHHUI; YMEHUIO
BUAETh MATEMAaTHYECKHUE 3AKOHOMEPHOCTH B UICKYCCTBE.

HGHHOCTI/I HAaY4YHOI'O IIO3HAHUA:

OpPHUEHTALlMEN B ICATEIIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hayd- HBIX
OpEeACTaBJICHUM OO0 OCHOBHBIX 3aKOHOMEPHOCTIX pa3BUTHUsS Ye- JIOBEKa,
OpUPOJBI U O0IIeCTBAa, HOHUMAHUEM MAaTEMaTHUYECKOM Ha- YKH Kak cdepsl
4EeJIOBEYECKOU JIEATEIBbHOCTHU, ATANOB €€ pa3BUTUSI U 3HAYUMOCTH IS
pasBUTHA  OUBUJIH3ALMHU;  OBJAACHUEM  SA3BIKOM  MaTeMaTUKU U
MaTEMATUYECKOU KYJIbTYPOU KaK CPEIACTBOM IIO3HA- HHUS MHUPA; OBJIAJECHUEM
IPOCTEUIIIMMU HABBIKAMU HUCCIIEOBATEIIb- CKON NEATEIIbHOCTH.

dusnueckoe BocmUTaHHE, (OPMUPOBAHKME KYyIbTYpPHl 3[0POBbS W HMOIMO- HAJIHHOTO
0J1Iaronoayyus:

TOTOBHOCTHIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUSI B UHTEpPEcax CBOETO
3JIOPOBBsI, BEICHUS 3J0pPOBOTO oOOpa3a KU3HH (3I0pOBOE TIHU- TaHUE,
cOaJlTaHCUPOBAHHBIN PEKUM 3aHSATHU MW OTHAbIXa, peryiisipHas Qu3ndeckas
aKTUBHOCTH); CHOPMHPOBAHHOCTBHIO HaBbIKa pedJieKk- CUH, MPU3HAHUEM
CBOETO MpaBa Ha ONIMOKY U TAaKOTO YK€ MpaBa APYTroro 4eJaoBeKa.

DKOJIOTUYECKOE BOCITMTAHUE:

OpHEHTAalluEll HAa NMPUMEHECHUE MATEMATUYECKUX 3HAHUU IS pe- HICHUS
3aad B OO0OJIaCTHM COXPAaHHOCTH OKpY Karolllel cpenpl, IUJIaHW- POBaHUS
NOCTYINKOB W OLEHKH HMX BO3MOXHBIX MOCJIEACTBUM JUIA OKpY Karoueu
cpenbl; OCO3HAHHWEM TIJIOOAJIbHOTO XapaKTepa AKOJIO- THYECKHUX IpoOJieM H
NyTEHU UX PELICHUS.

JIMYHOCTHBIE pe3ysbTaThl, O0ECMEUMBAIOIIME AJANTAMI0 O0YyYaloerocs K W3- MEHSIOUUMCS
YCJIOBUSIM COLIMAJIBHOM Y IPUPOJAHOM CPEBI:
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TOTOBHOCTBIO K JICMICTBUSIM B YCJIOBHSIX HEONPEACIEHHOCTH, NO- BBILICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTHU 4Y€pe3 MPAKTHUUECKYIO JIESTEJIbHOCTh, B TOM
4HCJIE YMEHHE YYUTBhCS y APYrux JIOJIed, Nmpu- oOperaTbh B COBMECTHOM
JIESITEJIbHOCTU HOBBIC 3HAHUSI, HABBIKM U KOMIETECHIIMU U3 OIbITA APYTHUX;

HEOOXOJIMMOCTHIO B (POpPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4YHCIIE
bopmynupoBaTh UJI€U, MOHSITUS, TUIIOTE3bl 00 OOBEKTaX U sIBJI€- HUSIX, B TOM
4HCJIe paHee HE U3BECTHBIX, OCO3HaBaTh Ae(PUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIETEHTHOCTEM, MJIAaHUPOBATh CBOE pa3- BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYyalUIO, BOCIPHUHH- MaTh
CTPECCOBYIO CUTYalUIO KakK BBI3OB, TpeOyoIuit KOHTpPMEp,
KOPPEKTUPOBATh MPUHUMAECMbIE PEUICHUS U AeHUCTBUS, (hOpMYyJIU-pPOBaATh U
OlLIEHUBATh PUCKU U MOCIEJICTBUS, POPMHUPOBATH OIBIT.

METAIIPEJMETHBIE PE3VJIbTATEI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS IIPOTPAaMMbl y4eOHOTO TIIpeaMeTa
«MaremaTtnka XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHLIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
oelticmeusaMUY U YHUBEPCATbHLIMU PeZYIAMUBHBIMU OCUCBUSMU.

1) YHusepcanvuvle noznaseamenvHnuvle Oeticmeus obecneuusarom @Gopmuposarue
0A308bIX KOSHUMUBHBIX NPOYECCO8 00 UArWUXCsl (0c80eHUe Memooo8 NO3ZHAHUS
OKpYJHCaAIOWeco Mupa, npu- MeHeHUue J10SUYeCKUX, UCCAe008AMebCKUX onepayuil,
yMeHuil pabomams ¢ uHgopmayuel).

ba3oBrie Jornueckue EeNCTBUS:

-BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MNPU3HAKM MAaTEMAaTHUYECKHUX
OOBEKTOB, MNOHSITUM, OTHOLICHUH MEXKIAY IOHATHSAMHU; (POopMyIupOBaTh
OIIpENCICHUs] TIOHSITHI; YCTAaHABJIMBATHh CYNIECTBEHHBIM  IIPU3HAK
KJIacCU(PUKaAIlMU, OCHOBaHUs MJIs1 OOOOILECHHMSI W CpaBHEHHUS, KPUTECPHUU
OPOBOJMMOIO aHaAJIN3a;

-BOCIIpUHUMATh,  (QopMyaupoBaTb W  IpeoOpa3oBbIBATH  CYXIAECHUS:
YyTBEpAUTEIbHBIE W OTpULATEJIbHbIC, €JIWHUYHbIE, YacTHbIE U OOIuE;
YCJIOBHBIE;

-BBISIBJISITh ~MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U  MPO-
TUBOpeuusi B (akTax, [HJAaHHBIX, HAOIIOJCHUSAX U YTBEPKJICHUSX;
npejaratb KPUTEPUU JId  BBISIBJICHUSI 3aKOHOMEPHOCTEM UM IIPO-
TUBOPEYMNU;

-JieJlaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTHUBHBIX U
WHIAYKTHBHBIX YMO3aKJIIOUEHUN, YMO3AKJIIOUYEHUI 1O aHAJIOTHH;

-pa3dupaTh J0Ka3aTeabCTBA MaTeMaTUYECKUX YTBEPKIEHUH (IIpsIMbIE U OT
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OPOTUBHOTO), TPOBOJUTH CAMOCTOSTEIBHO HECIOXHBIC JOKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpAMBATh apry- MEHTAIHUIO0, MOPUBOJINUTH
MpUMEPHI 1 KOHTPIPUMEPHI; 0OOCHOBHI- BaTh COOCTBEHHBIC PACCY KICHUS;
-BbIOUpaTh CcHooco0 penieHuss ydeOHouM 3agadyd  (CpaBHUBATh HECKOJBKO
BapUaHTOB pEHICHUs, BBIOUpaTh HauboOJIee TOAXOMAININNH C ydéToOM
CaMOCTOSITEIIBHO BBIJACICHHBIX KPUTEPHUCB).

ba3oBrie HCCIICAOBATCILCKUC IlGﬁCTBI’IHZ

-UCOOJIb30BAaTh BOIIPOCHI KaK HWCCIEIOBATEIIbCKUU WHCTPYMEHT I1IO3HAHMS;
bopmynupoBaTh BOIMPOCH], (HUKCUPYIOIIME MOPOTUBOpPEUYUE, MOpodIeMy,
CaMOCTOSITEIPHO yCTaHaBJIMBAaTh HMCKOMOE U JaHHOE, (OpMHUpPOBATH
TUI0TE3y, apryMEHTUPOBATH CBOKO MO3UIIMIO, MHEHUE;
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- IMPOBOJIHUTH II0 CaMOCTOSTCIIBHO COCTABJICHHOMY IUIaHY HECJIOMKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HUCCIICAOBAHUE 110 YCTAHOBJIICHHUIO OCOOEHHOCTEM
MaTeMaTHIECKOTO0 00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOOM;

- CaMOCTOSATEJILHO (popMyJIMpOBaTh O0OOINCHUS M BBIBOABI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIIOJICHUSI, HCCJICAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIyYCHHBIX PE3YJIbTATOB, BHIBOJIOB U OOOOIICHUIA;

-IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE Mpollecca, a TaKKE BbIJABUTATh
MPEJITOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCJIOBHSIX.

Pabora ¢ uHdpopmammei:

- BBISIBJISITh HEJIOCTAaTOYHOCTHh WU M3OBITOUHOCTh HH(pOpMAlMH, JTaHHBIX,
HEOOXOJAMMBIX JUIS PEIIEHUs 3a1a4u;

-BBIOUpAaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh MW HHTEPIPETUPOBATH
MH(OPpMAaIUIO Pa3JIMYHBIX BUJIOB U (POPM IpE/ICTABICHUS;

-BbIOMpaTh (GOpMy OpeAcTaBiI€HUsT HH(POPMALIMM U HWILUIIOCTPUPOBATH
pelmaeMble 3aJauyd  CXeMaMH, JuarpaMMaMi, WHOW rpadukol U HuX
KOMOMHAaIIUSIMH;

-OLICHUBAaTh HAAEKHOCTh HWH(POpMAIUU 0O KPUTEPHUSIM, HOPEIJTIOKECHHBIM
y4dUuTeJIEM HUIU cHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vnusepcanvnvie KOMMYHUKAMUGHbLE oelicmeust obecneuusaiom
chopMupo8aHHOCMb COYUATLHBIX HABLIKOG 00YUAIOUJUXCSL.

OO01ienue:

- BOCIPUHUMATh U (POPMYJIHUPOBATH CY>KJACHHUSI B COOTBETCTBUU C YCIIOBUSIMU
U [eJISIMU OOLIEHUSI; SICHO, TOYHO, 'PAMOTHO BbIpakaTh CBOIO TOUKY 3PECHUS
B YCTHBIX U IMHUCBMEHHBIX TEKCTaX, AaBaTh MMOSICHEHUS IO XOAYy PEUICHUS
3aJa4i, KOMMEHTUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

- B X0/l 0OOCY>KJICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMON TEMBI,
npoOsieMbl, pemnraeMoM 3ajlaur, BBICKA3bIBAaTh HJICU, HAIlCJICHHBIC Ha
NOMCK PEUICHUS; COMNOCTABJIATh CBOU CYXIACHHUSA C CYXKIACHUSIMHU OPYTUX
YYaCTHUKOB JHaJiora, OOHapy>KUBaTh pa3jIN4vM€ MU CXOJACTBO MO3UIIUMI; B
KOPPEKTHOM (popme (popMyaupoBaTh pa3HOIIacHs, CBOU BO3PAKEHUS;

- IPEACTaBIATH  pEe3yJibTaTbl  pELIeHUs  3a4a4yu, DKCIEPHUMEHTA,
HCCIIeIOBAaHMs, MPOEKTA; CAMOCTOSATEIILHO BRIOUpATh ()OpMaT BBICTYILIICHUS
c yu€TOoM 3aj1a4 Mpe3eHTAlUd U OCOOCHHOCTEHN ay/ITUTOPHH.

CoTpyIHHYECTBO:

-MIOHUMATh UM HWCHOOJb30BaTh MNpPEUMYyINIECTBA KOMAaHAHOW W WHIU-
BUAYyaJIbHOM pPabOThl MPU PEHICHUH YYEOHBIX MaTEMaTHYCCKHUX 3ajiad;
OPUHUMATH 11€JIb COBMECTHOMU JI€ATECIBLHOCTH, IIJIAHUPO- BAaTh OPTraHU3AIIHIO
COBMECTHOM paboThl, pacOopeaesaTb BUJAbI padoOT, JAOTOBapUBATHCS,
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00CyXZ1aTh TIPOIIECC U pe3ysibTaT pabOThl; 0000MIaTh MHEHUST HECKOJIBKUX
JIOACH;

- ydacTBOBaThb B TpyYIIOBbIX (opmax paboTel (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE€ IITYPMBI U Ap.); BBIIOJHSITH CBOIO YacTh pabOTHI U
KOOPAUHUPOBATh CBOW JCHUCTBUS C JPYrMMH WICHAMH KOMAaHJbI;
OLICHUBATh KAa4yeCTBO CBOEro BKJIaJla B OOIIMNW OPOAYKT IO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJAECHCTBUS.

3) Yuusepcanvnvie pecynamuenvie Oeticmseus obecneuusarom @Gopmuposarue
CMBICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCMU.

CaMOOpI‘aHHBaLII/IH:

- CaMOCTOSITEJILHO COCTaBJIATH IUJIaH, aJITOPUTM pEUIeHUs 3adadyu (WId €ro
4acTh), BBIOMpATh CIIOCOO pelIeHUs] ¢ YYETOM HMEIOLIUX- CSI PECYPCOB U
COOCTBEHHBIX BO3MOYXKHOCTE€H, apryMEHTHpPOBAaTb H KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN C y4ETOM HOBOU HH(pOpMa- [IUH.

CaMOKOHTPOJIB:

- BJaJIETh CcOoOcO0aMH CaMONPOBEPKH, CaAMOKOHTPOJIsI Mpolecca |
pe3yJibTara pelIeHuss MaTeMaTU4IeCKON 3a1a4u;

- OPEABUJIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH pEIlIe- HUHU
3aJa4d, BHOCHUTb KOPPEKTHBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX
00CTOATENIbCTB, HAMAEHHBIX ONIMOOK, BHISIBJIICHHBIX TPYd- HOCTEH;

- OLICHMUBATh COOTBETCTBHUE PE3YyJIbTAaTa NAEATECIBHOCTH MMOCTABJIEH- HOU LIEIH
U YCIOBUSIM, OOBSCHSITH NPUUYUHBI JOCTHXKCHUSI WU HEIOCTUXKECHUS
1IeJIU, HAaXO/IUTh OIITUOKY, JIaBaTh OIIEHKY NPHUOO- pETEHHOMY OIBITY.

[IPEAMETHBIE PE3YJIbTATDI

IIpenmeTrHbie pe3ysnbTaThl ocBOeHUs1 [IpumepHoit pabouel mporpamMmsel Mo
MaTeMaTUKE TIPEJICTABJICHBI IO ToJaM OOY4YEHHsS B CICAYIOIIUX pas3ieiiax
nmporpaMmMbl B paMKax OTJCJIbHBIX KypcoB: B 5—6 kjmaccax — Kypca
«MartemaTtuka», B 7—9 kj1accax — KypCOB
«Anredpa», «I'eomeTpus», «K BEepoITHOCTb U CTAaTUCTUKA.

Pa3zBuTHe JIOrMYECKHUX TMPEACTABICHUU W HABBIKOB JIOTHYECKOTO
MBIIIIJICHUSI OCYIISCTBIISIETCS Ha TIPOTSDKEHUU BCEX JIET OOy4YeHUs B
OCHOBHOM LIKOJI€ B paMKaX BCE€X Ha3BaHHbIX KypcoB. [Ipeanonaraercs, 4To
BBIIMYCKHUK OCHOBHOUW IIIKOJIBI CMOXKET CTPOUTH BBICKA3bIBaHUSI U
OTpUIIaHUsI BBICKA3bIBAHUM, pacro3HaBaTh HWCTUHHBIE HW  JIOXKHBIE
BBbICKA3bIBaHUSI, IIPUBOJUTH IPUMEPHl MU KOHTPHOPHUMEPHI, OBJIAACET
OOHSITUSIMU: OIIPEJICJIEHUE, akKcuoma, TeopemMa, JJ10Ka3aTelIbCTBO — U
HAYYHUTCS UCMHOJIb30BaTh WX MPHU BBIITOJIHEHUHU y4eO- HBIX M BHEYUYCOHBIX

3ajad4d.
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TEMATHUYECKOE TINTAHWUPOBAHUE VYEBHOI'O KYPCA (11O TOAAM OBYYEHHA)

5 xnacc (He menee 170 u)

Ha3zBanue

pa3nena

(TemMblI)
Kypca (4ucio
4acoB)

OcHoBHOE
coJiepKaHue

OcHOBHBIE BHJBI A€ATEJILHOCTH O0Yy4YarOUIMXCS

Harypaabn
bl€e
JleiicTBUsI €

qucJjia.

HATypAaJIbH
bIMHU

YUCcJIaAMU
(43 u)

JlecsTudHasi cucTema
CUMCJICHHUSI. P
HaTypaJIbHbIX YHCEI.
psima.
Yucio 0.

Harypanbsabiin

HarypansHbie uywncia
Ha KOOPJAWHATHOU
npsimoui. CpaBHeEHUE,
OKpYIJICHUE

HATypaJbHBIX YUCEI.

ApudmMeTndeckue
IECUCTBUS C
HaTypaJIbHBIMHU
YHCJIaMH. CBolicTBa

HYJISI IPU CJIOKEHUU U
YMHO>@XE€HHUHU, CBOMCTBA

CIAMHHIIBI IIpunu

Yurarb, 3alMCBIBATh, CPABHUBATH HATypaJbHBIC 4YHCIA; NpeAJararb H
00CY:KAAaTh CIIOCOOBI YIIOPSAAOYNBAHUS YUCEIL.

HN300paxars KOOPAWHATHYIO NPSIMYH, OTMe4YaTh 4YHCJIa TOYKAMHM Ha
KOOPAWHATHOU NPSIMOU, HAXOAUTHh KOOPAUHATHI TOUKHU.

HccaenoBarh cBoOMCTBA HaTypaidbHOro psaa, unucena 0 u 1 mpu CIOXKEHUH U
YMHO>XXEHUU.

Hcnonb3oBaTs NPaBHJIO OKPYIJIEHUS HATYPAJIIBHBIX YU CEIL.

BeinmosiHaTh apudMernyecKkue JAeHCTBUA C  HATypallbHBIMM  YHCJIAMU,
BBIYUCJIATH 3HAYECHUsI YMCJIOBBIX BBIPAXXEHUN CO CKOOKaMHU U 0e3 CKOOOK.
3anuchIBATh IIPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIICHU, UCIOJIb30BATh

TEPMHUHOJJOIUIO (OCHOBaHI/Ie,HOKaSaTCJIB), BbIYHCJIATH 3HAYEHUS CTCIICHCH.

BbINOJIHATL NPUKUAKY M OLEHKY 3HAYEHUM YHCIOBBIX BBIPAXKEHUU,
npeajiararb U IpMMEHATH NPUEMBI NIPOBEPKMU BbIUYMCIICHUN.
Hcnonb3oBaTh NPH  BBIYMCICHUAX IIEPEMECTUTEIIBHOE M COYETATENbHOE

CBOMCTBA CJIOKEHUSI U YMHOXKCHUS, PACIPEACIUTEIILHOE CBOMCTBO YMHOKEHUS;
dopmyaupoBaTh U NPUMEHSTH MPaBHJIA TIPEOOPA30BAHUS YHUCIOBBIX BBI-
paXxeHUM Ha OCHOBE CBOMCTB apu(PMETUUYECKUX ACHCTBUIA.
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YMHO>XXEHUMU.
IlepemecTu- TepbHOE U
codyeTareJIbHOE CBOMU-
CTBa CIIOKCHUS "
YMHOXXEHUS,
pacnpeeauTeIbHOE
CBOMCTBO YMHOXXECHHUSI.

Jlenurenn u KpaTHBbIE
quciia, pas3- JIOKECHHUE
qucia Ha
MHOXXHUTEIU. JleneHue
c ocratrkom. IIpoctsie
U COCTaBHBbIE YHCIJIA.
I[Ipu3naku ne-
anumMmoctu Ha 2, 5, 10,
3, 9.

CreneHnb C
HaTypaJIbHbIM mokKa-
3aTeJieEM.
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YucioBbie
BBIPAXKEHUSI; TOPS-
JTOK JTEUCTBHUMU.
Permienue

TCKCTOBBIX 3aJa4 Ha

BCE
apudpmMeTnaeckue
JCHCTBHUSI, Ha
JBUKEHUE u
NOKYTIKH

HccaenoBaTrh 4YHCIOBBIC 3aKOHOMEPHOCTH, BBIIBHTaTh M 000CHOBBIBATH
runoTe3bl, GOpMyJIUPOBATH 00001IeHNsI U BBIBO/AbI 10 Pe3yJIbTaTaM MPOBESAEHHOTO
nccienoBanusi. OOpMYJIUPOBATH oONpeaejeHUs JICTUTEId ¢ KPaTHOTO,
Ha3bIBATh JICJIUTCIN W KpaTHBIC 4YHCJIa; PacmoO3HaABaTh IIPOCTHIC U COCTABHBIC
yucia; GpopmMyJMpoBaTh M MPUMEHSTh NMPU3HAKMU JIeIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKCHHS YHCJIa Ha MPOCTHIE MHOXXHUTEIN; HAXOAUThH
OCTaTKHU OT JEJICHUSI U HEMOJIHOE YaCTHOE.

Pacno3dHaBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAaHHUSI O HATypaJIbHBIX YHCJAX,
NPUBOAUTL NPUMEPbI U KOHTP- NPUMEPHI, CTPOUTHh BbICKA3BLIBAHUA U
OTPUIIAHUS BbI- CKa3bIBAHUH O CBOWCTBAaX HATypPaJIbHBIX UHCEII.
KoncrpyupoBath MaTeMaTHuyecKHe MPEIT0KEHUSA C IIOMOIIBIO CBS30K «H», U,
«ECJH..., TO...».

Pemrats TekcTOBBIC 3amauu  apuPMETHUYSCKUM

3aBHUCUMOCTH MCXKAY BCIHMYHMHaAMM (CKOpOCTB,

CHOCO6OM, HCIIOJIb30BaATh

BpEMsl, pPacCTOSIHUE; II€HAa,
KOJIMYECTBO, CTOUMOCTH U [IP.): aHAJIU3UPOBATH U OCMBICJIUBATHL TEKCT 3aJla4H,
nepedopmyIMpoBaTh HE0OXOUMBbIEC

yCraHnaB/JIMmBaTb 3aBUCHUMOCTH MCXKJAY BCIMYMHAMH,

YCJIOBHE, U3BJICKATH JTAaHHBIE,
CTPOMTB JIOTUYECKYIO
HENOYKY PACCYXKICHUM.

MopeaupoBarb XOJI pPCEIICHUs 3aJadyd C IIOMOIIBIO PUCYHKA, CXEMBbI,
TaOJIUIIBI.

IIpuBoauTh, pa3dMpars, OHEHUBATH Pa3JIUYHbIC pelle- HUs, 3alUCH PEIIEHUN
TEKCTOBBIX 3aJ1a4.

Kpurnueckn ouneHuBarb

MOJIYYEHHBIM  pE3yJbTar, OCy-

CaMOKOHTPOIJIb, ITPOBEPsA OTBECT HA COOTBCT- CTBHUC YCJIOBHUIO, HAXO/JIUTD OIITNOKH.

HIeCTBJIATDH

PemaTsh 3a1auu ¢ MOMOIIBIO Tepebopa BCEX BO3MOKHBIX BAPHUAHTOB.
3HAKOMHUTBLCS ¢ UCTOPHEN Pa3BUTHUA apU(PMETUKH
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Ha3zBaunue

pasjena OcHoBHOE OcHOBHBIE€ BU/bI [1€ATEIBLHOCTH 00yYAKOIINXCS

(TeMbI) coJiepKaHue

Kypca (4uCI0

4acoB)

Harasana Touka, npsimasi, | PacmosHaBare Ha  4Yeprexax, PpHUCYHKax, OMNHUCBIBATb, HWC- NOJb3Yys
| reo- OTPE3OK, Jyd. | TS PMUHOJOTHIO, U H300paKaTb C MOOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB:
MeTpHsl. JlomaHnas. TOYKY, MPSIMYI0, OTPE30K, JIy4, YIoJi, IOMaHyI, OKPY>KHOCTb.

Jinauum Ha

MJI0CKOCTH
(12 g)

N3mepenue JIUHBI
OTpE3Ka,
METpPpHUYECKUE
€MHUIIBI U3MEPEHUS
JHbL. OKpYKHOCTH

U KpYT.
IIpakTnueckas
pabota «IToctpo-

y30pa
OKPY>KHOCTEN».

CHHC nu3

Yron. IIpsamoi,

OCTpBIU, TYIIOU WU
Pa3BEPHYTHINA YIJIBL.

N3mepenue yrios.

IIpakTnueckas
padora «IToctpo-
€HUE YTJIOB»

Pacno3znaBarb, NPUBOAUTH NPHUMEPbl OOBEKTOB peallb- HOTO MHpPA, HWMEIOLIMX
dbopMy U3yUEHHBIX QUTYD, Olle- HUBATh UX JIMHEHHBIE pa3MeEpHI.

HNcnoab30BaTh JIMHENKY U TPAHCHOPTUP KAK HHCTPYMEH- ThI JUII HOCTPOEHUS U
N3MEPEHUsSI: M3MEPATHh JUIMHY OT- PE€3Ka, BEJIIMYWHY YIJia; CTPOMTh OTPE30K
3aJJaHHOM JUIMHBI, YT0JI, 3aJaHHOU BEJIMYHWHBI; OTKJIAABIBATH LIUPKYJIEM PaB- HbIE
CTPOMTH panuyca. H3o00paxarhb
KOH(UTypalii T€OMETPUUECKUX (PUTYP U3 OTPE3KOB, OKPYKHOCTEM, UX 4HacTeH

OTpE3KU, OKPY>XHOCTh  3aJIaHHOTO
Ha HEJIWHOBAHHOMW M KJeTyaTol Oymare; mpeajiararb, OMUCHIBATHL M 00CYXkK-
AAaTh CMOCO0BI, AJITOPUTMBI ITIOCTPOCHUS.

Pacno3naBath U n300pakaTh Ha HSJIMHOBAHHOU U KJIET- YaTOU Oymare mpsmMoi,
OCTPBIN, TYIIOH, PAa3BEPHYTHIN YIJIbl; CPABHUBATH YIJIbL.

BeruuciasaThs JUIMHBI OTPE3KOB, JIOMAHBIX.

ITonumare M HMCHOJB30BATH INPH pPeElICHUWHM 3a4a4 3aBH- CHUMOCTH MEXAY
€IMHULIAMU

MGTpH‘ICCKOfI CUCTEMBbI MCpP, 3HAKOMHUTBLCH C HCMCTPHUYCCKUMH

CuCTCMaMM MCpP, BbIpaKaTb [AJIHMHY B Pa3JIMYHbIX CAMHHUIAX HW3MCPCHMUAI.

HccaenoBarb Gurypsl 1 KOHQUrypamnuu, UCIOIb3ysl HU(PPOBbIE PECYPCHI
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OO0LIKHOBEH
HbIe Apo0u
(48 u)

6¢

Jpo6b. IlpaBunbHBIC
U HeIpa- BWIbHBIC
poow. OcHoBHOE
CBOH- CTBO JpoOH.

CpaBHeHue apobei.

CnoxxeHue 171
BBIYHUTAHUE OOBIK-
HOBEHHBIX JIpOOEH.
CMmenranHass JapoOb.
YMHOKECHUE )7
NeJICHUE
OOBIKHOBEHHBIX

ApoOei; B3aMM- HO-
oOpaTHbI€ JApPOOH.

PellieHre TEKCTOBBIX

3ajad, co-
JepXKamux  JIpoOou.
OcHOBHBIE 3a- Jla4uH
Ha JIpoou.
IIpumenenue OyKB
JITsT 3armrucu
MaTeMaTU4YECKUX
BBIPAXKEHUU U

NpEIIJTOKECHU U

MoaeaupoBath B rpaduUyecCKoOM, TmpeaMeTHol ¢opMe, C TMTOMOIIBIO
KOMITBIOTEpA MMOHATHUS U CBOMCTBA, CBII3aH-HbIE C OOBIKHOBEHHOU APOOBIO.
YUurarh U 3aNUCHLIBATh, CPABHMBATHL OOBIKHOBEHHBIC NpOOM, Npeasiararhb,
000CHOBBIBATH U 00CYK/IaTh COCO-0bI YIOPSAOUYHMBAHUS JIPOOCH.

N300pakaTh OOBIKHOBEHHBIC JAPOOU TOYKAMHU Ha KOOP- JJUHATHOW HPSIMO;
HCIOJIB30BATh KOOPJAUHATHYIO MIPsi-MYIO JIJIsl CPAaBHEHUST APOOCHi.
®opMyJIMPOBATh, 3alMCHIBATH € MOMOINBK) OyYKB OCHOB- HOE CBOMCTBO

OOBIKHOBEHHOU JpoOM; HMCHOJIb30BATh OC- HOBHOE CBOWCTBO ApoOu IJist
cokpailieHust 1pobeit u nmpu- BeJieHUus1 JpoOu K HOBOMY 3HaAMEHAaTEJIo.
IlIpeacraBiasiTh CMENIAaHHYIO JpoOb B BHUAE HENpPaBUIb- HOW U BBIACIATH

OCIYIO 94aCThb HUCJIa U3 HGHpaBI/IJIBHOﬁ I[pO6I/I.

Boinoansite apudgMeTrnueckue JAeMCTBUA C OOBIKHOBEH- HBIMH JIPOOSIMU;
NPUMEHSITHL CBOMCTBA apuOMETUYCCKUX JICHUCTBUU JJIsI paruoOHAITU3aIUN
BBIUUCJICHUMH.

BbINOJHATL NPUKUAKY M OLEHKY pE3yJIbTaTa BBIUMCIIE- HUW; NpeNiiaratb M
NPUMEHATh NPUEMBI IPOBEPKH BbI- YNCIICHUM.

IpoOeH,
SKCIEPUMEHTHI (B TOM YMCJIE€ C IOMOIIBIO KOMIIBIOTEPA).

IIpoBoauTh WHCCIEAOBAHUS CBOWCTB OIUpasiCbh Ha YUCIIOBBIC
Pacno3HaBaTh MCTHHHBIC U JIOKHBIC BBICKA3bIBAHHUS O JPOOSX, NMPUBOJAUTH

npuMepbl W KOHTPHOPUMEPHI, CTPO- MTh BbICKA3BLIBAHUS W OTPHUIIAHUS
BbICKa3bIBaHHUM.

PemiaTth TEKCTOBBIC 3aJladyM, COJACpIKaIlde APOOHBIC NaH- HbIC, U 3aJladyd Ha
HaXO0>KJICHWE YaCcTH 1ISJIOTO U 1ISJIOT0 MO €ro 4acTH;, BBISABJATH MX CXOJACTBA H

pa3andusi.
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Ha3zBaunue

pa3sieia OcHoBHOE OcHOBHBIE BUABI JAeSITEIbHOCTH 00yUYAIOUIUXCS
(TeMbr) coJiep:KaHue
Kypca (4uCI0
4acoB)
MoaeJupoBaTh XOJ PCIICHUS 3aJadd C IOMOIIBIO PHU- CYHKA, CXEMBI,
TaOIUIIBI.
IlpuBoauTH, pa3oupaTh, OLEHUBATH PA3JIMYHBIC PEIle- HUS, 3alIUCHA PEIICHUN
TEKCTOBBIX 3aj1a4.
Kpuruyeckn ouneHUBaATh MOJYyYEHHBIH  pe3yJibTaT, OCYy- MISCTBIATH
CaMOKOHTPOJIb, IPOBEPsisI OTBET HAa COOTBET- CTBUE YCJIOBHIO, HAXOJAUTH
OIIINOKH.
3HAKOMUTBCS ¢ UCTOPHMEN pa3BUTHS apUDPMETUKHU
Harasauas MHOTOYTOJIBHUKH. OnuchIBaTh, HCIOJb3YsI TEPMHUHOJIOTHIO, H300PaKaTh C IOMOIIBIO YEePTEKHBIX
reoMeTpusi. YeThIp€X- YTOJIBHUK, | HTHCTPYMEHTOB U OT PYKH, MOJIe- JINPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.
MHoroyroJ NPSIMOYTOJIBHUK, IIpuBoaAuTHL mNpHMepbI OOBEKTOB pEaIbHOTO MHpa, HUMEI- HIUX dopmy
pHukH (10 | xBazpar. MHOTOYTOJIbHUKA, MPSIMOYTOJIbHUKA, KBa- ApaTa, TPEyroJIbHUKA, OIlEeHUBATh
q) [IpakTHYecKas X  JIMHEHHBIC  pa3Mepbl. BBIYUCIATH: MepUMETP  TPEYroJbHHUKA,
pa6oTa «ITocTpo- | MPAMOYrOIbHH- K4, MHOIOYIOJbHMKA; IUIOIIA/h HPAMOYIOJbHHUKA, KBa-
CHUEC Apatra.

OpsIMOYTOJIBHUKA C

3aJaH-
CTOpOHaMU
HEJINHO-
oymare».

HBIMU
Ha
BaAaHHOU

N300paxkars OCTPOYIrOJIbHBIE, OPSIMOYIOJbHbBIE ¢ TyHO- YIOJIbHBIC
TPEYTrOJbHUKHU.

CtpouTh Ha HEJIMHOBAHHOM W KJEeT4YaToW Oymare KBa- [ApaT U
OPpSIMOYTOJIBHUK C 3aJaHHBIMHU JJIMHAMU CTOpOoH. HMcciemoBath CBOMCTBA
NpsSIMOYTOJIbHUKA, KBajapara TMmy- TEM OKCIIEpUMEHTAa, HaOJIIOJICHUS,
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TpeyronbHUK.

IInmomane U
nOepumMeTp  OpsaMoO-
YTOJIbHUKA u
MHOT'OYTOJIbHUKOB,
COCTABJIECHHBIX U3
OpsIMOYTOJIb- HUKOB,
€JIUHUILIBI
U3MEPEHUS
IJIOMIAIA.
Ilepumerp MHOTO-
YIrOJIbHUKA

HU3MCPCHUA, MOOCIIN- POBAHUA;, CPAaBHHUBATDH CBOICTBA KBajJpara U IpAMO-
YTOJIbHHUKA.

KoncrpynpoBath mMaTeMaTHdyecKHe  TMPEAJOKEHHS C  IOMOIIBIO  CBSI30K
«HEKOTOPBI», «Jt000i». Pacmo3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS
O MHOTOYTOJIbHUKaX, IPUBOAUTH MPUMeEPbI U KOHTPHIPUMEPHI.
HcciienoBarh 3aBUCHUMOCTD IUJIOIIA/IM KBaJIpaTta OT JJIUHBI €r0 CTOPOHBI.
Hcnoab3oBarh CcBOMCTBA KBaJpaTHOW CETKU MJs TOCTPOCHUST (PUTYD;
pa3ouBaTh TIPSIMOYTOJIbHUK Ha KBaJpaTbhl, TPEYroOJIbHUKHU, COCTABJATH
urypsl u3 KBaApaTOB U MOPSIMOYTOJbHUKOB M HaxXOJAUTh WX IUJIOHIAdb,
pa3zouBarh (GUTrypbl Ha MOPSIMOYTOJIBHUKH W KBaJApaTbl U HaAXOAUTb WX
JIOIIAb.

BbipaxkaTs BeEIMYMHY IUIOIIAJM B  Pa3JIUYHbIX €IUHULAX HU3MEPEHUs
METPUUYECKOU CUCTEMBI MEpP, MOHUMATH M HUCIHOJIb30BATH 3aBUCUMOCTH MEXIY
METPUUYECKUMH €1- HULIAMHU U3MEPEHUS TUIOIIA IH.

3HAKOMUTBLCS ¢ MNpUMepaMHM T[pPUMEHEHUsI TIUIOIAAM UM [OepuMerpa B
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MPaKTUUECKUX CUTyauusx. Pemiars 3amga4dm u3 peaibHOU KU3HU, Mpeaiaratb u
00Cy>KIaTh pa3JIM4YHbIe CMMOCO0ObI PEIICHUS 3a7a4

JdecsaTHaHbI
eapoou
(38 u)

JlecsTuuHast 3ammcCh
npooeit. CpaBHeHUE

JIECITUYIHBIX JIPOOCH.

JlencTtBus C
JICCITUYHBIMUA  JIPO-
Osimu.  OkKpyTJIeHHE

JICCSITUYHBIX JPOOCH.

Pemenue
TEKCTOBBIX  3ajad4,
coJiepKalux JapoOu.
OcCHOBHBIC  3aJa4H
Ha JIpoou

IIpeacraBiasitb JOeCATUYHYIO ApoOb B BHAE OOBIKHOBEH- HOW, YHUTATh H
3allMChIBATh, CPABHUBATH JIECATUYHBIE JpOOH, NMpeAarartb, 000CHOBBIBATH U
00Cy:K1aTh CIIOCO- ObI YIIOPSAOYMBAHUS JIECITUYHBIX IPOOEH.

HN3o00pakaTh gecaTUYHbBIE JPOOM TOUKAMH HA KOOPAU- HATHOU IIPSIMOMU.
BbISIBJAAATHL CXOACTBA M PAa3JUM4YMsA NpaBUil apudmMeThdye- CKUX JICHCTBUU C
HaTypaJIbHBIMHU YUCIAMH U AE€CATUY- HBIMU JIPOOSIMH, OOBSICHATDH UX.

BeinmoaHATh apudmMeTHyecKkue ACUCTBUS C JNECATUYHBI- MW JpOOsiMU;
BBINOJHATH NPUKHU/AKY U OLICHKY PE3YJIb-TaTa BEIYUCIICHUM.

IIpumeHnsaTh cBOMCTBA apuUPMETUUECKUX AECUCTBUM I paldoOHAIU3alUU
BBIYHCIICHUU.
IIpumenaTsb

NPaBWIO OKPYIJIeHUS]  JECITUYHBIX  JpPOOECH.

HCCJIeIOBAHUA CBOMCTB JECATUYHBLIX Jpo- Oel, omupasich Ha

IIpoBoauTs
YU CJIOBBIC

OKCIEPUMEHTHI (B TOM YHCJE C IOMOIIbIO KOMITBIOTEPA), BbIABUIaTh T'UIIO0-

Te3bl U TIPUBOJUTH UX 00OCHOBAHUSI.

Pacno3HaBaTh MCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUSI O JIPOOsSIX, NPUBOAUTH

npuMepbl W KOHTPOPUMEPHI, CTPOUTH BbICKA3BIBAHUA U OTPUIIAHUS

BbICKa3bIBaHUM.

PemiaTh TEKCTOBBIC 3aJa4H, COACp Kalue APOOHBIC JITaHHBIC, © HA HAXOX/e-

HHUE YaCTH 1I€JIOTO U 1IEJI0r0 IO €ro YacTH; BBISABJATH UX CXOJACTBA U Pa3Jiu-

yusl.

MoaeaupoBaTh XOJ pEHICHUS 3aJadyd C TTOMOIIBIO PHUCYHKA, CXEMbI, Tab-

munbl. [IpuBoauTh, pazdouparb, OEHUBATH pPA3JIMYHBIC PEHICHUS, 3alUCH

pELIEHUM TEKCTOBBIX 3a1ady.
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OnepupoBathb JPpOOHBIMHU YHUCIIAMH B PE€aJIbHBIX )KU3HEHHBIX CUTYyalUsIX.
Kpurnyeckun ouneHMBATh IIOJYYEHHBIM pPE3yibTaT, OCYIIECTBIATH CAMOKOH-
TPOJIb, IIPOBEPSISI OTBET HA COOTBET- CTBUE YCJIOBUIO, HAXOJAUTH OIINOKH.
3HAKOMUTBLCS € UCTOPHMEH pa3BUTHA apUPMETHUKHA

Harasana
s
reoMeTpus
Tena mu
¢urypsr B
NMPOCTPAaHC
TBe (9 )

MHOrorpaHHHUKH.
N306paxenue
MHOTOTPAHHUKOB.
Monenu opo-
CTPAHCTBEHHBIX TEI.
I[IpsiMmOyrosibHBIN
napajuieJienu- mnen,
KyO. Pa3BépTku
KyOa u na-

pajuICiICIIuIICaa.

IIpakTuueckas
pabora
BEPTKa KyOa».

O06BEM KyOa,
IPSIMOYTOJIBHOTO

«Pa3-

nmapajuiccrimiic ia

Pacno3zHaBarh Ha 4epTexax, PHCYHKAX, B
KyO,

HCITIOJIb3yH TCPMHUHOJIO- TMI0, OII€EHUBATD JIMHEHHBIC pPasMcCphI.

OKpY’Kaw- 1IeM Mupe

NPsSIMOYTOJIBHBIM  Tapajuiesienunen, MHOTOTPAaHHUKH, ONHUCHIBAThH,
IIpuBoauThs npuMepbl OOBEKTOB PEATBHOTO MHUpA,
MHOT'OI'paHHHUKA, MPSIMOYTOJIbHOI'O T1apali- JieJienumnena, Kyoa.

N3o0paskaTh Ky0 Ha KJeTYaTo Oymare.

uMe- romux ¢Gopmy

HccaenoBarb  cBoiicTBa  Kkyba, TIpSIMOYTOJIbHOTO  TapajjieseInuresa,
MHOTOTPAaHHUKOB, UCTOJb3YSI MOJCITH.
Pacno3znaBatb M u300paxaTb pa3BEPTKH Kyda W Tmapajuiejenune/a.

MopeaupoBath Ky0 U Tapajuienenunen M3 OymMaru U IPOYUX MAaTEPHUAIIOB,
O0BSICHATH CIIOCO0 MOJICIIUPOBAHUS.

Haxoaurth u3MepeHus, BBIYMCJIAATH IUJIOMIAJb TTOBEPXHO- CTH; 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajjieenuIiesia; UCCcjaea0BaTh 3aBUCUMOCThL 00bEMa KyOa
OT JJIUHBI ero pedpa, BHIABUIaTh U 000CHOBBIBATH T'MIIOTE3Y.

Habawaare U NpoBOAUTH AHAJOTMM MEXKIY TOHITUSIMH TUIONIAIA U O00BEMA,
repuMeTpa M TUIOIAAu MOBEPXHOCTH. Pacmo3HaBaTh UCTUHHBIC U JIOKHBIC
BBICKA3bIBaHHUSI O MHOTOTPAHHUKAaX, MPUBOAUTH NMPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS U OTPUIIAHUS BhICKa3bIBa- HUU.

Pemrath 3a1auM 13 peajlbHOU KU3HU
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IToBTOpE
HHe U
0000111eH
ue (10 q)

IToBTOpEHME

OCHOBHBIX TTOHSATHHN U
METOJOB Kypca 5
Kjacca, 0000- 1eHue

3HAHUH

BbIuucisATh 3HAUYECHUS BBIPAXKCHHUM, COAEpKaAIIUX HAaTypaJibHbIE YHUCIA,
OOBIKHOBEHHBIE U JICCITUYHBIC JIPOOU, BHIIIOJHATH IMTPeoOpa30BaHUS YUCE.
BbiOMpaTs cnoco0 CpaBHEHUS YHCEJI, BHIUYMCIICHUU, NPUMEHSATH CBONMCTBA

apudMeTHIEeCKUX NEUCTBUM U palliOHAIN3al[Ud BBIUYUCICHUM.

OcyniecTBJIATb CAMOKOHTPOJIb

pe3yiibTaTa BBIYHCJICHUU.

BBIITOJIHACMBIX HeﬁCTBHﬁ U CaMOIIPOBCPKY

Pemars 3agaum U3 peajlbHOW XU3HU, NIPUMEHATH MaTeMaTHYeCKHe 3HAHUS
JUTsl pelIeHus 3a7a4 U3 APYTrux y4eOHbIX MPEIMETOB.

Pemiatp 3a7a4yn pasHbIMHM CHOCO0AMHM, CPABHMBATH CIOCOOBI PELICHUS 3aJa4H,
BbIOMPATh PALIMOHAJIBHBIN CIIOCO0

6 kiacc (He meree 170 u)

yucjaMu. YUcCIIoOBBIE

BbIpa- KECHU,

Ha3zBanue

pa3aena OcHoBHOE OcHoOBHbBIE BH/bI A€ATEJILHOCTH 00y4YaIOUIUXCS

(TeMbI) coJepkaHue
Kypca (4uciI0
4acoB)

HarypaiabH Apudmernueckue BpinoaHaTe apudmMernyeckue JEeMCTBHA C MHOTO3HA4Y- HBIMU HATypaJIbHBIMHU
ble YHCJIA NEUCTBUA C | yKMCJIaM{, HAXOAUTH 3HAYEHUsl YHCIOBBIX BBIpAXKEHUH cO cKkoOkamu u 0e3
(30 u) MHOTO3HAa4YHBIMU CKOOOK; BBIYHCJATH 3HAYEHMUs BBIPAKEHUH, COAEpKalUX  CTENEHH.
HaTypaJibHbI- MU | BBINOJHATH, NPUKUAKY M OUNEHKY 3HAYCHUM YHCJIOBBIX BBIPAXKECHUH,

INPUMEHATH le/IéMbI MPOBEPKMU PC3yJIbTaTa. Hcnoas30BaTh NP BBIYMUCICHHUAX
INSPEMCCTUTCIIBHOC N COYCTATCIIBHOC CBONMCTBA CJIOKEHHS U YMHOKCHMU, pac-
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HNOPSIAOK JEVCTBUM,
HC- IIOJIL30BaHHE
Oxkpyrie-

HATypaJbHbIX

CKOOOK.
HUE
quCell.

Jenurenu )71
KpaTHBIC
HauOOJIbIINN OOIIUI
NEJIUTEND U
HaWMEHBIIIee OoOIIee

qHuciia;

KpaTHOE.

Paznoxxenune dywucia
Ha OpOCThIE
MHOHUTEIH.

JleauMocTh CyMMBI U

OPOU3BEACHUSI.
JleneHue C oc-
TaTKOM.

Pemienue

TCKCTOBBIX 3ada4

npecaACIINTCIbHOC CBOMCTBO YMHOXCHHUA OTHOCHUTCIIbBHO CJIOKCHUS, CBOIMCTBA

apu(pMEeTHUISCKUX ICHUCTBUIA.

HccaenoBaThb YU CIIOBEIC 3aKOHOMEPHOCTH, IPOBOJAUTH YHCJIOBBIC
DKCHEPUMEHTHI, BLIABUTATh U 000CHOBBIBATH TMIIOTE3bI.

@opMyJaMPOBATH ONpeaeJeHusl JICIUTEIs U KpaTHOro, HauOoJIbIIeTO O0IIero
JISJIUTEIII 1 HAUMEHBIIIETO OOIIEero KPpaTHOI0, IMPOCTOI0 U COCTABHOT'O YHCEIT;
UCIIOJIB30BAaTh ATU MOHATUS IIPU PELICHUU 3a/1a4.

IlpuMeHsATH AJTrOPUMTMBI BBIYUCIICHUS HaAWOOJIBIIEro OOIIEro ACJIUTENs |
HaWUMEHBIIIEr0 OOIIEeT0 KPaTHOTO JIBYX YHCEJ, aJITOPUTM Pa3JIOKEHUS dHcia
Ha OPOCTHIE MHOXXUTEJIIN.

HUccaenoBarb ycioBuss aeauMoctd Ha 4 um 6. HMcciaexoBarb, 00CYyXKIaTh,
dopmyaupoBaTs U 000CHO- BLIBATH BBIBOJ O YETHOCTU CYMMBI, IIPOU3BEJICHUS:
JBYX YETHBIX YUCEJI, ABYX HEUYETHBIX UYUCIIC, YETHOTO U HEUET-HOTO YMCEIl.
HccaenoBarb CBOMCTBA JCJIMMOCTH CYMMBbI U IPOU3BEACHUS YUCEI.

qyyucel C 3aJaHHbBIMA CBOMCTBaMH,

IMIpuBoAMTHL NpPUMEPHI pacno3HaBaThb

BepHbIe W HeBepHbIe YTBEPXKJCHUS O CBOWCTBaX 4YHCEN, OINPOBEpPrarthb
HEBEPHBIC YTBEPKIACHHUS C MOMOIIBIO KOHTPIIPHUMEPOB.

KoncrpyupoBath MaTeMaTH4ecKHe NMPeIJI0KEHUSI C TIOMOIIBIO CBSI30K «H», U,
«ECIH..., TO...».

PemiaTts  TEeKCTOBBIE  3ajlauyd, BKJIIOYAIOIIHME  TOHSATHUS  JEJIMMOCTH,
apupMETUUYECKUM CIOCOOOM, HCMOJb30BaTh MNEepedOp BCEX BO3MOXKHBIX
BapUAHTOB.

MoaeaupoBaTh XOJ pPENICHHUS 3aJladyd C MNOMOIMIBI0 pPHU- CYHKA, CXEMHBI,

TaOJIUILIbI.

IlpuBoauTh, pa3duparb, OHEHUBATH PA3JIMYHBbIC PEUICHUS, 3aUCU PEIICHUUN
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TCKCTOBLBIX 3aJda4.

KpuTniyeckn ouneHMBATH IIOJYYEHHBIM pE3yiabTaT, HAXO- AUTHh OIIHWOKH,
OCYILIECTBJIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO

Harasian I[lepnienmukynsipasl | Pacnmo3dHaBarb Ha yepTekax, pUCYHKaX ClIydau B3auM- HOTO PACHOJIOXKEHUS
ast e OpsiIMbBIC. | JIBYX ITPSIMBIX.
reoMeTp I[TapannenbHbIe N300paxaTts ¢ NMOMOMIBIO YEPTEXKHBIX HHCTPYMEHTOB HAa HEJIMHOBAHHOU M
usl. npsiMbI€. KJIeT4aTOM Oymare JIB€ IIepECEeKarolIrMecss MNpsMble, JIBE MNapaijlejIbHbIC
IIpsimbie Paccrosinue Mexy | MPAMBIC, CTPOUTE NPAMYIO, NEPICHANKYIISAPHYIO JaHHOM.
HA JABYMS TOYKAMH, OT IIpuBoauTHL NMpHUMeEPHI MAPAICTBHOCTH W MNEPIEHIAUKYISIPHOCTHA TIPSIMBIX B
9
IIOCKOC TOYKM 10 MpsAMOii, | TPOCTPAHCTBE.
™ (7 1) MIMHA [yTH  Ha Pacno3naBath B MHOrOYTOJbHHMKAX NEPIEHAUKYISPHBIE W HapauiejIbHbIC
KBaJpaTHOMN CeTKe. CTOPOHBI. N3o00paxarsb MHOTOYTOJbHUKH C napajuieIbHBIMH,
NEePHEHANKYJISPHBIMHA CTOPO HAMMU.
I[Ipumepsl npsaMbIX B p MY TP p .
HaxoauThb paccTosTHUE MEXKITY JABYMSI TOYKaMH, OT TOYKH JI0 IPSIMOM, JTJTHHY
OPOCTPAHCTBE .
OyTH Ha KBaJpPaTHOU CETKE, B TOM YUCJI€ UCHOJIb3Yysl IU(PPOBBIE PECYPChI
Jpo0 OOBIKHOBEHHAsI CpaBHUBATH U YHOPSI0YMBATH JIpOOH, BLIOMPATH CIOCO0 CpaBHEHUS JIPOOEii.
u (32 JIpoOBb, ocHoBHOe | [lpeacraBjsiTh JECATUYHBIE APOOM B BHUJAE OOBIKHOBEHHBIX JIpoOEH U
4) CBOMCTBO IpoOu, | OOBIKHOBEHHBIE B BHJIC JICCATUYHBIX, MCHOJb30BATh JKBUBAJEHTHbIE
COKpallleHue npeacTaBjeHusi APOOHBIX YHCEI TIPU UX CPABHEHUHU, TP BBIYUCICHUSX.

napobeii. CpaBHEHHE
U YIOPSIOYNBAHUC
JpoOeii.
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JlecaTuunbie apooOU
" MeTpUYeCcKasi
cucreMa mep.

Apudpmernueckue

EeUCcTBUS C
OOBIKHOBEHHBIMH MU
NECATUYHBI- MH

JIPOOSIMH.

OT1HoOULICHUE.
Jleadenue B JaHHOM
OTHOIIICHUH.
Macurra0o,
1.

mponop-

IlonsaTne npoueHra.

Brerauciieaue
OpOLICHTAa oT
BEJIUUYUHBI "

BCJIMYMHBI TIIO €€
OPOLCHTY.
Pemenue
TEKCTOBBIX  3ajad4,
coaep KaImux

IpOOU U ITPOIICHTHI.

IIpakTrueckas

Hcnoab3oBaTh JecATUYHBIE ApoOM HOpU NpeoOpa3oBaHUU BEIWYUH B
METPHUYECKOU CUCTEME MED.

BbinoansaTs apudMernyeckne JecTBUA C OOBIKHOBEH- HBIMU U JI€CATUUYHBIMU

POOsIMU.

BbIuuCasATL, 3HAUCHHUS BBIPAKCHUN, COJIEp)KANIUX OOBIK- HOBCHHBIC H
JeCATUYHBIC JpOOH, BBIMIOJIHATH IIpeoOpa- 30BaHHUA JpoOei, BbLIOMPATh
Ccroco0, NPUMEHsATHL CBOM- cTBa apudmMeTHdYecKuxX JCUCTBUN IS

pauyroHaIn3aluu BBIYUCICHUN.

CocTaBJsiTh OTHOLICHUS U MPOIMOPILIMU, HAXOAUTH OTHOIIIE- HUE BEJIUYUH, JCIUTH
BEJIMUMHY B JaHHOM OTHoOIIeHUH. HaxoauTh 3KCHEePUMEHTAJNBHBIM INYTEM
OTHOIIIEHUE JJTUHBI OKPY>KHOCTH K €€ JTuaMeTpy.

HNHuTepnpeTupoBarh MacuitTabd Kak OTHOIIEHHE BEJIMYWH, HAXOAUTHB MacIITa0
MJIaHa, KapThl U BBIYUCIISITH PACCTO- THUSI, UCTIOJIB3Ys MAacHITao.

OO0BSCHATH, YTO TaKO€ MPOIECHT, YHMOTPEOJIATh O0OOPOTHI PEUYd CO CIOBOM
«OponeHT». BpIpamarb TIPOIEHTHI B ApOoOSAX U ApoOM B MPOIICHTAX,
OTHOIIIEHUE JIBYyX BEJIMUMH B MPOIEHTAX.

BbIYHCAsATH OPOIEHT OT YMCiIa U YUCJIO MO ero NpoueHTy. OKpyriasarsb Jpodu u
OPOIEHTHI, HAXOAUTH MPUOIIMKE- HUSI YUCEIT.

Pemars 3agauM Ha 4acTH, NPOIICHTHI, IMTPOMNOPIIMHU, HA HaXOXKICHUE IpOoOU
(mporeHTa) OT BEJIWYWHBI U BEJIUYH- HBI O €€ apoOu (IIPOIICHTY), ApOoOu
(mporieHTa), KOTO- PbIA COCTaBJISIET OJHA BeluuuHa OoT Apyroil. IlpuBoauTs,

pa3douparTrb, OIEHUBATh PA3JIUYHbIC PEIICHUs], 3allMCHU PEIICHUN TEKCTOBBIX
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«OTHO-
JUTUHBI

pabora
IICHUE
OKPY>XHOCTHU K €€

3ajad4.

H3Baekars wuHdopManmo u3 TAOIUII U JUArpaMM, HWHTEPIPETUPOBATH

TaOJINMIHBIC JAaHHBIC, OIIpCACIIATD HanooJIbIIIee 51 HaAMMCHBIIICC H3

JAUaMETPy» OpPEICTABJICHHBIX JTaHHBIX
Harasinn OceBas Pacno3HaBarp Ha ueprexax U H300paKECHUsSIX, M300pa- KaTb OT pPYKH,
asi CHUMMETpPUSL. CTPOMTHB C IIOMOIIBIO HHCTPYMEHTOB ¢uU- rypy (OTpe30K, JOMaHYIO,
reoMerp LlenTpans- Hasl | TPEYTrOJIbHUK, NOPsIMOYIOJib- HHUK, OKPYXHOCTb), CHUMMETPUYHYIO HJAaHHOH
usl. CUMMETPHSL. OTHOCH- TE€JIBHO IIPAMOU, TOUYKH.
Cummer [TocTpoeHue Haxoaurs nmpumMepsbl CUMMETPUM B OKpy’Karwomem mupe. MoaeaupoBarb U3
pusi (6 1) CUMMETD Oymaru JiBe (puUrypbl, CHMMETPUYHBIE OTHOCUTEJIBHO TPSIMO; KOHCTPYHPOBAThH
MYHBIX QUTYD. reoMeTpuyue- CKMe€ KOH(UrypaluH, HUCOOJb3ys CBOMCTBO CUMMETPHUH, B TOM
4HCJI€ C IIOMOIIBIO NU(PPOBBIX PECYPCOB.
IIpakTuueckas . bp peeyp .
HccaenoBars cBOWCTBAa H3y4YEHHBIX (QUIYp, CBsI3aHHBIE C CHUMMETPHEM,
pabora «OceBas
HCIIOJb3Ysl OKCIIEPUMEHT, HAOJII0JIEHUE, MOAECIUPOBaHHUE.
CUMMETPUS.
OO6GocHOBBIBAaTH, OIIPOBEPrarb C IIOMOULIBIO KOHTPOPUME- POB YTBEPKACHUS O
CrvmeTpHi B cummerpun duryp
OPOCTPAHCTBE
Bripaxe IIpumenenue OykB | Ucnmoab3oBarh OYKBBI  JIsi  OOO3HAYEHMsI YHUCEN, TIPpU  3aIlUCH
HUA c 1St 3alMCcy | MaTEMATUYECKUX YTBEPXKJACHUM, COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS I10
OyKkBamu MaTeMaTU4EeCKHUX YCIJIOBHUIO 3aJa4H.
(6 ) BBIPAXKEHUU u | UccaemoBaTh HECIOXHBIE YUCIIOBBIE 3aKOHOMEPHOCTH, UICTIOJIb30BaTh OYKBBI
NPENJIOKECHUN. JJIS1 X 3aIIUCH.
bykBeHHbIE Bbl- | BBIUMCAATH 4YHCIIOBOE 3HAaUYCHHE OYKBEHHOTO BbIpaXKe- HUSI OPU 3aJaHHBIX
paxeHus U | 3HAaUEHUSAX OYKB.

YUCJIIOBBIEC IIOJCTAa-

3anuceiBaTh (pOPMYJIBI: IEPUMETPA U TUIOMIAAN NPAMO- YTOJbHUKA, KBAJIPaTa;
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HOBKH.
bykBeHHBbIE
paBE€HCTBaA, HaXOX-

ACHHNC HCHU3BCCTHOI'O

JUTUHBI OKPY’>KHOCTH, IUIOIIAJM KPYra; BBINOJHATH BBIYHCJIEHHSI 1O 3THM
dbopmymam.
CocTaBiasath (GPOopMYJibl, BEIPAKAIONINE 3aBUCUMOCTH MEXAY BECIUYHHAMU:

CKOPOCTb, BpEMs, pacCTOSHUE; 1ie- Ha, KOJUYECTBO, CTOUMOCTb;
KOMIIOHCHTA. IIPOM3BOIUTEIILHOCTE, Bpe- MsI, 00bEM pabOThI; BBHIMOJIHITE BBEIYHUCICHHUS 110
Dopmyiibt 3TUM HOopMyJIaMm.
HaxoauTh HEU3BECTHBIM KOMIIOHEHT apU(PMETHIECKOTO NeHCTBUS
Harasia YetwlpExyroiabHuk, | M3o00paxkarh, Ha HEJIMHOBAHHOM W KJIETYATOM OyMare ¢ WCIOJb30BaHUEM
Has IpUMEPHI 4EePTEKHBIX UHCTPYMEHTOB YETHIPEX- YTOJIBHUKU C 3aJJaHHBIMH CBOWCTBaMU:
reoMeTp 4eThIPEXYTOJBHUKO | C MapayieabHbI- MU, IEPHEHAUKYJISIPHBIMU, PABHBIMU CTOPOHAMU, TIPSI- MBIMHU
usl. B. IIpsimMo- | yrmamMmu u Jp., paBHOOeApeHHBbIM TpeyroabHuk. Ilpennarats m o0cy:xaaThb
Durypsl YTrOJBHHUK, KBAJIpaT: | CMOCO0bI, AJITOPUTMBI [10- CTPOCHUS.
HA CBOMCTBAa CTOpPOH, | UccaenoBarb, HCIONb3Ysl SKCIIEPUMEHT, HAOIIOACHUE, MOAEJIUPOBaHUE,
IUIOCKOCTH YIJOB, AMaroHajie. | cBOMcTBa NOPSMOYroOJIbHUKA, KBajpara, pa30uBarh Ha TPEYTrOJbHUKHU.
(14 a) VsMepeHne  yIJIOB. O00CHOBBIBATH, ONPOBEP- raTh C HOMOIIBIO KOHTPHOPHUMEPOB YTBEPKIACHUS
BHIbI Tpe- | © TpsA- MOYIOJbHHMKE, KBaJpaTe, PACIO3HABATHL BEPHBIC U HE- BEpPHbIC
YTOJILHUKOB. YTBCPKIACHUA.
N3MepsaATh M CTPOMTH C TOMOIIBIO TPAHCIOPTUPA YIJbl, B TOM 4YHUCIE B
[Tepumerp p p Y pTHpa yTJIBL,
MHOTOYTOJILHUKE, CPABHUBATH YTJIBI;, pac- MO3HABATH OCTPHIC, IPSIMbIE, TYTIbIC,
MHOTOYT'OJIbHUKA. . P p .
a3BEpHyThIe yribl. Pacmo3HaBaTh, H300paXKaTh OCTPOYTOJbHBIN, IPSIMO-
[Diomans GurypsL. p Y YV y ¢ s VP poy ¥ , 1P
DopMYJIbI YTOJIbHBIN, TYNIOYTOJIbHBIA, pABHOOEIPEHHBIN, PABHO- CTOPOHHUU TPEYTOJILHUKH.
BoruucasTh TIEpUMETP MHOTOYTOJBbHHKA, TJIONIAAb MHO- TOYTOJIbHUKA
nepumMeTpa u
pazbueHreM Ha NPSIMOYTOJBHUKU, Ha paB- HbIEe (QUTYPHI, HUCIIOIb30BaTh
JIOIAUu  TPSAMO-
METPUUYECKHE €JIMHUILIBI U3- MEPEHUS JIJITMHBI U MJIOIIAH.
YTOJIbHHUKA. p A H p A tan

I[Tpubmmkénnoe mn3-
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MEpEeHHUE TUIOIaan
buryp.
IIpakTnueckas
pabora «Ilmo-mank

HUcnouab30oBaTh NpUOIHKEHHOE M3MEpPEHHME JUIMH W IUI0- 1MAJICd Ha KJIET4aTOM
Oymare, mpUOJIMKEHHOE U3MEPE- HUE NJIMHBI OKPY>KHOCTH, MJIOIIAAN Kpyra

KpyTra»
Monoxuten | Llenbie yucia. | [IpuBoauTh NpuMepbl UCIIOJB30BAHUS B pPeajbHON KU3- HU MOJOKHUTEIBHBIX
bHbBIE u | Monynb quciia, | U OTPULIATEIILHBIX YUCE.

oTpHIIATeIb | T€OMETpHUYEcKast HN300pakaTh 1enble YHCIIA, MOJOXKHUTEIBHBIC W OTPHIlA- TCIBHBIC YHCIA
HbIe YU CJIa WHTEpIIpeTa- OUsI | TOYKAMH Ha YHUCIOBOW MPSMOM, MCHOJIb- 30BaTh YHCIOBYIO MNPSIMYIO JIJIsI
(40 ) MoayJisi. YucnoBbI€ | CPABHEHUS YUCEIL.

OpoOMeE- KYTKH.
IlonoxurenbHble U
oTpUlaTEb- HbIC
qyucia. CpaBHeHUE
MOJIOKU- TEIbHBIX U
OTpULATEIbHBIX YU-
Cell.
Apudmernueckue
JIEUCTBUS C
MOJIOXKUTEIIbHBIMHU U
oTpuIila-
4qUCJIIaMH.

TCIIbHBIMMU

Pelltenrue TEKCTOBBIX|

3a1a4

IIpuMeHsaATs MpaBUJIa CPABHEHUs, YHOPAAOYUBATL ILE€JIbIC YUCIIA; HAXOAMTH
MOJ1yJlb YMCIIA.
PopMyaMpoBaTh I[PaBHJIa  BbIYUCICHUA C  IIOJIOKUTEIb- HBIMU H
OTPULIATEIIBHBIMU YHUCJIaMH, HAXOAUTH 3HA4Ye- HUA YMCIIOBBIX BBIPAXKEHUU,
coAepKallux HOEUCTBHUSC MOJIOKUTEJIBHBIMA U OTPULIATEIIbHBIMUA YHUCIJIAMU.
IIpuMeHSITHL CBOMCTBA CIIOKEHUS U YMHOXEHUS JIs1 TIPeoOpa3oBaHusl CyMM

U OPOU3BENECHUU
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IpeacraBae | IIpsimoyronbHas OO0bsSICHATL M W/LIIOCTPUPOBATH MNOHATHE IIPSIMOYTOJIb- HOM CHCTEMBI
HHMEJaHHBIX | CUCTEMa KOOp- | KOOpAWHAT Ha IUIOCKOCTHU, MCHOOJB30BAaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
(6 v) JNUHAT HA MJIOCKOCTHU. | KOOPJAUHATHOW IJIOCKOCTU TOYKHM M (QUIYyphl MO 3aJaHHBIM KOOpJAWHATaM,

KoopanHa- Tbl TOYKM | HAXOAUTH KOOPAUHATHI TOYEK.

Ha MJIOCKOCTH, | UuTarh CcTOJOYAThIE M KPYrOBBIE AMAarpaMMbl; MHTEPNPETHPOBATH JAaHHBIC;

abcruc- ca U | CTPOUTH CTOJOYATHIE IUA-TPAMMBI.

opauHara.

Cronbuateie u

KPYTOBBIE a-

rpaMMBl.

IIpakTnueckas

pabora «IToctpo-

€HUE auarpaMm».

Pemenne Hcnoab3oBars uHpOpManmMoo, NOpPEACTAaBIEHHYIO B Ta- OJuIax, Ha

TEKCTOBBIX  3ajJad, | JuarpaMmax JJisl peIIeHUs] TEKCTOBBIX 3a/1a4 M 3a7a4 U3 PEaJIbHOU KU3HU

coZieprKalmx

JaHHbIE, IIPEIACTaB-

JIEHHBIE B TaOUIax

U Ha ava- rpamMmax
Haruaspg IIpsamoyroabHBII Pacnmo3HaBaTh Ha 4YepTekax, PUCYHKAX, ONMMCHLIBATH IHUPaMUAy, IIPU3MY,
Has napajuiegenu- Iel, | HAIUHAP, KOHYC, Map, HM300paskaTh HUX OT pPYKH, MOAEJIHPOBATH U3
reoMerp KyO, npusma, | Oymaru, nJjiacTWUJIMHA, OPOBOJOKA U Jip. IIpMBOAMTH NMpUMepbl OOBEKTOB
usl. nupamMuga, KOHYC, | OKPY’Kalollero Mupa, UMeroumx (opmMbl Ha3BaHHBIX TE.
Durypsl OUIUHApP, wmap W | Mcenoab30BaTh TEPMHMHOJOTHIO: BEpIlIMHA, peOdpo, rpaHb, OCHOBAHUE, BHICOTA,
B cepa. paauyc U nuamMeTp, pa3BEpTKA.
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NMpoCTpaHc N3006paxxenue HN3yuaTh, UCIOJIB3YS DKCIIEPUMEHT, HAOJI0ICHUE, U3MEPEHUE, MOJACIIMPOBaHNE,

TBe (9 u) OpPOCTPAHCTBEH- B TOM 4YHCJI€ KOMIIBIOTEPHOE, W ONHUCHIBATH CBOWCTBAa HAa3BaHHBIX TEIl,
HBIX ¢uryp. | BHIFBJSATH CXOACTBA M PA3JIUUYUS. MCXKIY NUPAMHUIONW W TPUIMON; MEXITY
ITpumepsr  pa3BEpP- | UWIMHAPOM, KOHYCOM U IIAPOM.
TOK Pacno3naBaTh pa3BEPTKU Napaluiesenunesia, Kyoa, mpu3Mbl, MUPaAMUJIBI,
MHOTOTIPaHHUKOB, KOHYyCa, LWIUHJIpPA; KOHCTPYHPOBATh JIaHHbIE TE€Ja U3 Pa3BEPTOK,
OUJIAH- apa U | co3naBath ux Mojienu. Co3paBarb MOAeJNH NPOCTPAHCTBEHHBIX ¢uryp (U3
KOHYcAa. Oyma-TH, MPOBOJIOKH, TUIACTUJIIMHA U JIP.)
[IpakTHuecKast H3MepsaTh HA MOAeJIsIX: [UTMHBI pEOEP MHOTOTPAHHUKOB, JUAMETP I1apa.
paGora «Co3ma- Hue BoeiBoauth popmyiry o0bEMA IPSIMOYTOJBHOTO TTapajljieJienuIea.
Mo Teneit Boruucasats mno dopmysaamM: o00bEM MPSIMOYTOJBHOTO MNapaluieienunesa,
IPOCTPAHCTBEH- HBIX KyOa; HCIIOJIb30BaTh €JIWHHUIIBI U3MEpe- HUsl 00bEMA; BBIYUCIAATH OOBEMBI
buryp». TEJI, COCTaBJICHHBIX U3 KyOOB, MapasjieJICNUIIe/IOB; peliaTh 3aJa4u C peajlbHbI-
Ilousstme  00BEMA; MH TR HBIMI
€JIUHUILIBI n3-
MEpEHHUS o0BEMa.
O0BEM psiMO-
YTrOJIBHOTO
napajuienenunena,
KyOa, (popmynbl
o00BEMa

IToBTOpeHue, | IToBTOpEHKE BoruMcasiTb 3HAaYEHUS BBIPAXKECHUN, COAEPIKAIINX HATY

00001IeHNe, | OCHOBHBIX ITOHITUU pajibHbIE, 1I€JIble, MMOJIOKUTEIbHBIE U OTPULlaTEIIbHbIC

cucTeMaTH3a | 1 METOAOB KypCOB 5 u| yuciia, OOBIKHOBEHHBIE U AECSITHYHBIE APOOU, BHINOJI-

musi 6 KJ1accos, HSITh IMTPEeOOpa30OBaHUSI YUCEII U BHIPAYKCHUM.
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(20 u)

0000I11I1IEHE
cHUcTEMAaTHU3aIUA
3HAHUU

BoiOupars cnoco® cpaBHEHHS 4YHCEJ, BBIYHUCIICHUMH,

NPUMEHATHh CBOWCTBA apudMEeTUYECKUX AEHUCTBUM Ui panHuoOHaIHU3AlUU
BBIYUCJICHUU.

Pemars 3agaum U3 peajibHOW XKU3HU, NPUMEHATH MaTeMaTH4YeCKHe 3HAHUSA
JUISL pelieHus] 3ajad U3 APYTUX OPEeIMETOB.

Pemiathr 3agaum  pasHbIMHM CIIOCO0AMH, CPaBHMBATbh, BbIOMPATH CIOCOOBI
pelieHus 3ajiaui.

OcyumecTBJIATh CAMOKOHTPOJIb  BBINOJHSAEMBIX JCUCTBUM W CaMOIIPOBEPKY
pe3yiabTara BBIYUCIECHUN
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ITPUMEPHASA PABOYASA IIPOIT'PAMMA YYEBHOI'O KYPCA «AJITEBPA».

7-9 KJIACCBI

LEJIN U3VUYEHUA YYEBHOI'O KYPCA

Anrebpa sBIsIETCS OAHUM M3 ONOPHBIX KYPCOB OCHOBHOUM IIIKOJIBI: OHA
oOecrneynBaeT U3yUYCHHUE JPYTUX JAUCLHHUILUIAH, KaK €CTECTBEHHO- HAYy4YHOTO,
TaK U TYMaHUTApHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO JJISI IIPOAOIKEHUS
oOpa3oBaHMsI W B MOBCEIHEBHOU >KHU3HHU. Pa3Buthe y 0OydYarommxcs
HAy4YHBIX MPEJICTABJICHUN O MPOUCXOXIAEHUHU U CYITHOCTU aIreOpanvdecKux
a0cTpakiuii, cnoco0e OTpaXCeHHUs MaTeMaTHYECKOW HayKOM SIBICHUU U
OpoleccoB B  TIPUPOJIE U OOIMIECTBE, POJIM  MATEeMaTUYECKOTO
MOJCIUPOBAHUS B HAYYHOM MO3HAa- HUU U B TMPaAKTUKE CIOCOOCTBYET
(popMHUpOBaHUIO HAYYHOTO MHPO- BO33PEHHUSI M KAUECTB MBbILIJICHUS,
HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM IIHMPPOBOM OOIIIECTBE.
N3yuenue anreOpbl €CTECTBEHHBIM OOpa3oM oOOecredyruBaeT pa3BUTHE
YMEHUsI HaOJI04aTh, CpaBHU- BaTh, HAXOJAUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTHU MBIIILIE- HUs, CIIOCOOHOCTH apryMeHTUPOBAaHHO
000OCHOBBIBAaTh CBOM JI€U- CTBUSI U BBIBO/JIbI, (POPMYJIUPOBATH YTBEPKIACHUS.
OcBoeHue Kypca anrebpsl oOecneyuBaeT pa3BUTHE  JIOTMYECKOIO
MBILUJIEHUsT 00y4Ya- IOIIMXCS: OHM HWCIOJIb3YIOT JICSAYKTHBHBIE U
WHIAYKTUBHBIE  pac-  CYXIEHUs, OOOOIlEHME U  KOHKPETHU3aLMIO,
aOctparupoBaHue u aHa- Jjoruro. OOydeHue anredpe Ipenogaraet
3HAYUTEJIbHBIH OO0BEM CaMOCTOSITEIBHOU JESTEJIbHOCTH OOyYaromuxcs,
IIOPTOMY CaMOCTOSITEJIbHOE peEIIeHUE 3aJad €ECTECTBEHHBIM 0Opa3oM
SIBJISIETCS peajiu- 3allued AesITeJIbHOCTHOTO NPUHIUIIA OOyUYEHMUS.

B cTpykType nmporpammsl y4eOHOTO Kypca «Anredpa» OCHOBHOM LIKOJIBI

OCHOBHO€ MECTO 3aHUMAaIOT COJIEPKATEJIbHO-METOAUYECKHUE JUHUU:
«YHucna ¥ BBIYUCIECHUA»; «ANreOpandyecKue BbIPAKEHUS»;
«YpaBHEHUsI W HeEpaBeHCTBa»; «DyHkuun». Kaxpgas w3 3Tux co-
JIeP>KaTEJIbHO-METOAUYECKUX JIMHUN pa3BUBAECTCS HA MPOTSHKEHUU TPEX JIET
W3YYEHHUsI Kypca, ECTECTBEHHBIM OOpa30oM MEPEnsieTasiCh U B3aUMOJICHCTBY I
C JApYyrMMH €ro JUHUSIMHU. B Xoze wu3ydeHuss Kypca oOOydarouiuMcst
IIPUXOJUTCS  JIOTMYECKH  pacCyXJaTb,  HCIOJb30BaTh  TEOPETHUKO-
MHO>KECTBEHHBIN S3BIK. B CBSI3M € 3TUM 1i€IecOoOO0pa3HO BKIIIOYHUTH B
MporpaMMy HEKOTOPbIE OCHOBBI JIOTHKHU, NIPOHU3BIBA- IOIIUE BCE OCHOBHBIC
pa3aesibl MaTeMaTUYeCKOTro OOpa30BaHUS M CIIOCOOCTBYIOIIHME OBJIAJICHUIO
00y4YaronIMMHUCs OCHOB YHUBEpPCAIb- HOI'O MaTEMaTHUYECKOroO si3bIKa. Takum
o0pa3oM, MOXHO YTBEP)K- AaTh, 4YTO COJIEpKATEJIbHOW W CTPYKTYpPHOH
OCOOEHHOCTBHIO Kypca
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«Anrebpa» SABJISIETCSI €ro HWHTErpupOBaHHBIN xXapakTep.CoaepkaHue
JuHUN «Yucina W BBIYUCIIEHUSD» CIIYKUT OCHOBOUW Ul JaJbHEUIIIETO
U3y4YEHUsT MaTEMaTUKH, CHOCOOCTBYET pa3BUTHIO Yy OOydarolUiuxcs
JIOTMYECKOT0  MBIIUIEHUsI, (POPMHUPOBAHUIO YMEHHUsS  I10JIb30BaThCS
aJropuTMaMHu, a TakKKe€ MNPHUOOPETECHUIO IIpPaKTH4Ye- CKHUX HaBbIKOB,
HEOOXOJAMMBIX /ISl NOBCEAHEBHOMW >KM3HU. Pa3BUTHE MOHSTHUS O 4YUCIIE B
OCHOBHOM IIKOJIE CBSI3aHO C pPalMOHAJIBHBIMHA M HPPALUOHAIBHBIMU
quciaamMu, (QOPMHUPOBAHHUEM MOPEIACTABICHUN O NEUCTBUTEJIBHOM 4YHCIIE.
3aBeplIEHHUE OCBOEHUS YHCIJIOBOUW JMHHWU OTHECEHO K CTaplIeMy 3BEHY
o011ero oopa3zoBaHUsl.

ConepxaHue [AByX aiareOpamyeckux JHUHUA — «Aaredpandyeckue
BBIPXXEHUSD» W «YPABHEHUSI W HEPABEHCTBa» CHOCOOCTBYET (popMu-
pPOBAaHHUIO y OOYyYarOIIUXCS MaTEeMaTHYECKOTO armapara, HeoOXOoJu- MOTO
U1 pEelleHusl 3aJlad MaTe€MaTHKH, CMEXHBIX IPEIMETOB U MNPaKTHUKO-
OpPUEHTUPOBAHHBIX 3aJlady. B OCHOBHOI I1IKOJ€ Y4YE€OHBIM MaTepual
IpyNOUpyeTcsi BOKPYI palMOHaJbHBIX BbIpa)keHUM. Ai- rebpa
JIEMOHCTPUPYET 3HAYEHHE MATEMAaTHKH KaK S3bIKa ISl I10- CTPOCHUS
MAaTEMaTUYECKUX MOJICJICH, ONMUCAaHUsI NPOLIECCOB U sIBJIE- HUU PEAJIbHOIO
Mmupa. B 3agaun oOyuyeHust anreOpe BXOIST TaKKe JajibHENIIee pa3BUTHE
QITOPUTMHUYECKOIO0 MBIILIEHUSI, HEOOXOAW- MOTO, B YaCTHOCTH, IS
OCBOEHUSI Kypca MH(pOpMaTHUKH, U OBJIAJIC- HUE€ HABBIKAMU JEAYKTHUBHBIX
paccyxxaenuii. IlpeoOpazoBaHue CHM- BOJIBHBIX (POpM BHOCUT CBOU
criequpUUECKUN BKJIAJL B Ppa3BUTHE BOOOpPaXEHHUsS, CIIOCOOHOCTEN K
MaTEMaTU4€CKOMY TBOPYECTBY.

Conepxxkanue (PyHKIUOHAJIbHO-TpA(PUUECKON JHUHUMU HaIEJIEHO Ha
MOJIy4€HHE IIKOJbHUKAMHU 3HAaHUU O (PYHKUUAX KaK BaXKHEUIIEeH
MaTEeMaTUYEeCKON MOAEH Ul OIMCAHUS U UCCJIEIOBAHUSI pa3HO- 00Opa3HbIX
IIPOIIECCOB U SIBJICHUM B MPUPOJIe U oOIecTBe. M3yueHue 3Toro marepuaia
CIIOCOOCTBYET pPa3BUTHIO y OOy4YaroUIMXcsi YMEHUsI HCIOJb30BaTh
pa3nuYHbIE BbIPAa3UTEJIbHBIE CPEJICTBA sI3bIKA MaT€- MAaTUKU — CJIOBECHBIE,
CHUMBOJIMUECKHE, Trpaduyueckue, BHOCUT BKJIaJd B (opMHUpOBAHUE
MPEJICTABJIECHUH O PpOJIM MaT€eMaTUKM B pa3- BUTHM LUMBWIW3ALUWW U
KYJbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM ITJIAHE

CornacHo ydeOHOMY TUIaHy B 7—9 Kilaccax u3y4daeTcsi YUYeOHBIU KypcC
«AnredOpa», KOTOPBIU BKIIOYAET CJCAYIONINE OCHOBHBIC pa3- Jeibl
comeprkanusi: «Hucmna U BBIYUCIICHUSD, «ATeOpandecKue BBIPAKCHUSY,
«YpaBHEHUsI U HEPABEHCTBA», K DYHKIIUN.

VY4yeOHblil MJIaH Ha H3y4YeHUe aiureopbl B /—9 Kjlaccax OTBOJAMUT HE
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MeHee 3 y4eOHBIX 4acOB B HEAEIIO B TEUCHHE KaXKIOTO rojia OOy4deHHS,
BCEro 3a TpU roja ooydyeHuss — He MeHee 306 ydeOHBIX 4acoB.

COHEPXAHME YYEBHOI'O KYPCA (I10 TOJAM OBYYEHNA)
7 Kjacc

Yucna u evtuucienus
Pammmonansaeie 4ncita

Jpo6u OOBIKHOBEHHBIC U JICCATUYHBIC, TIEPEXO0 OT OJHOU (POpMBI 3aNTUCH
npobeii k apyrou. IloHsTHE panMOHAJIBLHOIO YHCJIa, 3aIllMCh, CPpaBHEHUE,
YIOPSIIOUMBAHUE pallMOHAIBHBIX 4yMcel. ApudMmeTnuye- CKUE IEUCTBUS C
palMOHaNBHBIMU YHcaaMU. PelneHue 3agad W3 pealbHOM NPAaKTUKM HA
4acTu, Ha ApOOH.

CrenieHb ¢ HaTypaJlbHBIM MOKa3aTeJIEeM: OIpeesIeHHe, Mpeodpa3o- BaHUE
BBIPA)KEHUH HAa OCHOBE ONpeAesIeHUs, 3aluch OoJbMX yucen. [IponeHTsl,
3allMCh IIPOLIEHTOB B BHJE ApPoOM U JApoOM B BHJE OpPO- LEHTOB. Tpu
OCHOBHBIE 33J1a4yd Ha MPOLIEHTHI, PELICHUE 3aJ1a4d U3
peanbHOU IPAKTHUKH.

IIppnmeneHne NpPU3HAKOB JAEJIMMOCTH, PA3JIOKECHHUE HA MHOXUTEIU
HaTypaJbHbBIX YHCEI.

PeanbHble 3aBUCHUMOCTH, B TOM 4YHCJIE IIpsiMasi U oOpaTHass MOpo-
NOPUIHUOHAIIBHOCTH.

Anzebpauueckue evipariceHus

IlepemeHnHble, YHUCIIOBOE 3HAUEHUE BBIPAXKEHUSA C IepeMeHHou. Jlo-
NYyCTUMBIC 3HAUCHUs NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIAY
BEJIMUMHAMU B  BUAE  (dopmyinbl. Beruuciaenus no  dopmysam.
IlpeoOGpazoBanre OYyKBEHHBIX BBIPAXKCHUN, TOXIECTBEHHO paBHbIC
BbIpaKCHUSI, TIPaBUJIa NpeoOpa3oBaHUsI CYMM U MPOU3BEACHUM, Mpa-

BHUJIA PACKPBITHUS CKOOOK U MPUBEACHUS MOAOOHBIX CllaracMbIX.

CBoOICTBA CTEINICHU C HATypaJlbHBIM ITOKa3aTEJIEM.

OpHousienbl uW  MHorowieHbl. CrteneHb MHorowieHa. CIlOXXEHHE,
BbIYUTAHUE, YMHOXEHHUE MHOrowjieHOB. DopMyJibl  COKpaIIEHHOTO
YMHOEHUSI: KBaJpaT CYMMBbI U KBaJpaT pa3HocTH. Dopmysia pa3- HOCTH
KBagpaToB. Pa3nokeHre MHOTO4J€HOB Ha MHO>KUTEIIH.

Ypaenenusn

VYpaBHEHUE, KOpPEHb YpaBHEHUs, MpaBUJia MpeoOpa3zoBaHUs ypaBHEHUSI,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOU IEPEMEHHOMN, YMCIO KOPHEU JIMHEWHOTO
YpPaBHEHMUSI, PELICHUE JIUHEUHbIX ypaBHEeHHN. COCTaBJIEeHME ypaBHEHUH I10

YCIIOBHIO 3aa4yM. PenlieHne TeKCTOBBIX 3a/74a4 C IIOMOIIbIO YpaBHEHUH.
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JluneitHOe ypaBHEHHE C ABYMsI MEpPEeMEHHBIMU U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YpPaBHEHUU C ABYMSI NEPEMEHHbIMU. Pemenue cucrem
ypaBHEHUN cIOCOOOM MOACTAaHOBKU. [IpuMepsl pellieHnsi TeKCTOBBIX 3ajiad
C IIOMOIIBIO CUCTEM YPAaBHEHMUIA.

Koopounamot u cpaguxu. @ynxyuu

Koopaunara Toukn Ha npsimoi. UucioBbie mpomexyTku. Paccro- siHue
MEXJ1y ABYMSI TOUKAMH KOOPAMHATHOW HPSIMOIA.

I[IpsimoyrosmpHass cucrema koopiauHar, ocu OX m Oy. AOlcnucca u
opAWHaTa TOYKHM Ha KOOPAWHATHOM MJIOCKOCTH. IIpumepsl rpadukos,
3aJlaHHbIX (dopmysamMu. YteHue rpaduKOB peaJIbHBIX 3aBUCHUMOCTEH.
I[Mousitue pynkuuu. I'padpuk pynknuu. CporictBa pyHKIU. JInnen-

Hast ¢pyHknus, e€ rpaduk. I'papux dynkuum y = | x |. I'paduueckoe
pEUICHUE JIMHEUHBIX YPABHEHUW M CHUCTEM JIMHEHWHBIX YPaBHECHUIA.

8 KJ1acc

Yucna u évtuucnenusn

KBanpathbeiii kKopeHb U3 uncaa. [loHaTue o0 mppaiuoHaJIbHOM YMCIIE.
JlecsiTuuHble  NPUOIMIKEHHUSI  UPpPALMOHAIBHBIX  uuceld.  (CBoiicTBa
apu(dMeTH4YEeCKNX KBaApaTHBIX KOPHEHM M HUX [PUMEHEHHE K
nOpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUU W BbIUHCICHUsAM. Jlel-
CTBUTEJILHBIC YHCJIA.

CreneHs ¢ neiapIM NokasareileM U e€ cBoucTBa. CraHmapTHas 3a- IHCh
qucia.

Anzebpauueckue evipariceHus

KBanpatHbeiii TpEXWiieH; pas3jIoKEHUE KBAJAPATHOTO TpEXUIIEHA Ha
MHOYXUTEJIU.

Anrebpanyeckass ApoOb. OCHOBHOE CBOWCTBO ajareOpanydecKor IpoOwu.
Cno)xeHue, BbIYMTAHHUE, YMHOKEHHE, JICJICHUE ajireOpande- CKUX JIpoOeH.
PanmonanbHbie BhIpaXKECHHUSI U UX MPEOoOpa3OBaHUE.

Ypasnenua u nepasencmea

KBagpatHoe ypaBHeHue, ¢opmysia KOpPHEHW KBAJAPAaTHOTO YPABHEHUSI.
Teopema Buera. Penienune ypaBHEHUM, CBOISAIIUXCA K JHUHEHWHBIM WU
KkBaJipaTHbIM. [Ipocreiine npoOHO-pallMOHATIbHBIE YPABHEHMSI.

I'papuueckass uHTEpnperanusi ypaBHEHHUM C JIByMsl II€PEMEHHBIMH H
CHUCTEM JIMHEUHBIX YPABHEHUU C ABYMs IEepeMEHHbIMU. [Ipumepsl penieHus
CHUCTEM HEIUHEUHBIX YPABHEHUU C JABYMsSI NE€PEMEHHBIMU.

Pemrenue TEKCTOBBIX 3a/a4 ajJreOpanvyecKuM CIocoOOM.

YucnoBble HEpaBEHCTBA HW HUX cBoucrBa. HepaBeHCTBO ¢ OmHOM
nepeMeHHOM. PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEpPABEH- CTBA C
oAHOM mniepeMeHHOU. CHucTeMbl JMHEWHBIX HEPABEHCTB C OJ- HOU
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NEPEMEHHOM.

Dynkyuu

I[Monsitue dynkuuu. OONACTh OIpPENESICHUs] U MHOXXECTBO 3Hade- HHUM
¢pyukuuu. CriocoObl 3agaHust PyHKIIUHA.

I'padpuk dyakuun. UYUrteHHe CBOUCTB QYyHKIHUU 1O €€ rpadukKy.
[Tpumeps! rpadukoB GyHKIUN, OTpaKAIOIIUX peaibHbIE MPOIECCHI.

DyHKIMHU, OMNUCHIBAIOIIME TIPSIMYIO W OOpaTHYIO MPONOPIUOHAIBHBIC

3@BUCUMOCTH, uX Tpaduku. DyHkmum Yy = X2, y = X3, y = X,
y = |x|. I'padpnmueckoe pemnicHHUEe ypaBHCHUNW H CHUCTESM ypPaBHCHHM.
9 kJyacc

Yucna u éviyucnenus
JIeiCTBUTEIBHBIC YHCIIA

PanmmonanpHble  4ywWciia, UppalMOHAIBHBIE  YHCJIA, KOHEYHBIE WU
OCCKOHEUHBbIC JEeCITUYHbIE ApoOu. MHOXKECTBO JIEHUCTBUTEIILHBIX YUCEI;
JICCTBUTEIbHBIE 4YHCJIa KaK OECKOHEUHBIE JICCSITUYHBIE JpoOu. B3ammuo
OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM AECUCTBUTEIBHBIX YHCEI U
KOOPAMHATHOW HPSMOM.

CpaBHeHHE JICHCTBUTEIBbHBIX 4YHCEJ, apuPpMeTUYecKue JCHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIJIAMH.
W3mepenust, npuOIMKeHus, OIEHKH

Pazmepnsl 0OBEKTOB OKPY’KAIOIIETO MUPA, JJIUTECIBHOCTbh MPOIEC- COB B
OKPY>KarollleM MHUpe.

[Mpubnmxk€HHOEe 3HAYEHHUE BEJIUYUHBI, TOYHOCTHh MPUOIIUKESHUS.
Oxkpyrinenue yncen. [Ipukuaka u oeHkKa pe3yjIbTaTOB BbIYUCICHUM.

Ypasnenua u nepasencmea
VYpaBHEHMS C OTHOU ITEPEMEHHON

JInnennHoe ypaBHeHue. Penienue ypaBHEHUN, CBOISIIIMUXCS K
JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUMN, CBOISIIHUXCS K
KBaZpaTHbIM. bukBaagparHoe ypasHeHue. [Ipumepsl pemieHusi ypaBHEHUU
TPETHEU U UETBEPTOU CTENEHEUN PABIIOKEHUEM HA MHOXKUTEJIU.

Pemienue JIPOOHO-pAIIMOHAIBHBIX  YPaBHCHUM. Pemienue

TEKCTOBBIX 3aJa4 ajJireOpandecKkuM METOJIOM.

Cucrembl ypaBHEHUI

VYpaBHeHUE C AByMsI MEpPEMEHHBIMHU U ero rpaduk. Pemienue cu- crem
JBYX JIMHCHWHBIX YPaBHCHUH C ABYMs NEepeMeHHbIMU. Pemenwne cucrem
JABYX YypPaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a ApYyroe — BTOPOU
creneHu. ['paduyeckass HUHTEpIIpEeTalUsi CUCTEMbl yYpaBHEHHM C JBYMs
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IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1a4 ajareOpandecKum CIIOCOOOM.

Hepasencrtaa

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenue nrnHEWHBIX HEPABEHCTB C OJTHOU IepeMeHHoM. Pemenne cucrem
JIMHEWUHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBazapaTHbl eHEepaBEeHCTBA.
I'padnueckas nHTEPIIpETALINSI HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI
NEPEMEHHBIMHU.

Dynkyuu
KBanparnunass ¢yskuus, e€ rpaduk u cpoiictBa. IlapadGona, Kko-
OpAWHATHI BEPIIUHBI TapadoJIbl, OCh CHMMETPHUH MapaOOoJTkI.

JI'papuku yskmuii: y = kx, y=kx +b, y= y= X,y =|x|uux
CBOMCTBA.

Yucnosvle nociedosamenrbHoCmu

46



Omnpenenenrie U CrocoObl 33/1aHus YMCIOBBIX MOCIEI0BATENLHOCTEH

IlonsiTne YMCIOBOW MOCIENOBATEIbHOCTU. 3aJaHUE MOCJIEI0BATEILHOCTHU
pexyppeHTHOU hopmyion U ¢popmMyol N-To 4dIeHA.
Apudmerndeckas ¥ TeOMETPUUYECKAs IPOTPECCHH

Apudmerndeckass U reoMeTprudeckas nporpeccuu. PopmMysibl N-ro 4jaeHa
apu(PMeTHd4ecKoil M TE€OMETPUUYECKOU NpOrpeccuii, CyMMBI IIEPBBIX N
YJICHOB.

HN300pakeHre 4iIeHOB apU(PMETHUYECKON M T€OMETPUUYECKON MHpOorpeccuit
TOYKAMH HA KOOPAMHATHOMW IUUIOCKOCTH. JIMHEWHBIA W AKCIIOHEHIIUAJIbHBIN
poct. CnoXKHbIE TPOLICHTHI.

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATHl OCBOEHUS ITPUMEPHOM PABOYEN
[TPOI'PAMMBI KYPCA (ITO TOAAM OBYUEHIM )

OcBoeHHue ydeOHOro kKypca «Anredbpa» Ha YpOBHE OCHOBHOIO 0O0- IIETO
oOpa3zoBaHUs JTOJPKHO OOECleurnBaTh JIOCTUXKEHUE CIICAYIOIIUX NPEIAMETHBIX
o0pa3oBaTeIbHBIX PE3YIbTATOB:

7 KJ1acc

Yucna u evtuucnenusn

6 BpimonHsTh, codeTass YCTHbIE M NHCBMEHHbIC NOpUEMBI, apudme-
TUYECKHE JICUCTBUS C pallMOHAJIBHBIMHU YHCIIaMU.

6 HaxoauTh 3Ha4YCHUSI YUCIIOBBIX BBIPAXKECHUM; IPUMEHSITh pa3HO- OOpa3HbIe
CIocoObl W NPUEMBI BBIYHUCIICHHUS 3HAUYCHUMW JPOOHBIX BBIPAKCHUM,
coJiep Kalux OOBIKHOBEHHBIC U JICCSITUYHBIC IPOOU.

6 IlepexoauTh OT OAHOM (POPMBI 3aITUCH YHUCEI K ApYyTou (mpeodpa3o-BHIBATh
JICCITUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CSTHUYHYIO, B
YJaCTHOCTH B OECKOHEUYHYIO JICCATHUYHYIO IPOOH).

6 CpaBHUBATh U yHOPSAJAOYUBATH pallMOHAIILHBIC YHCIIA.

6 OKpyIJsiTh YHUCIA.

6 BbBINMONHAT, TPUKUAKY W OIEHKY pe3yJbTaTa BBIYUCICHUU, OIICHKY
3HAYECHUUN YUCIIOBBIX BBIPAKECHUU.

6 BeIOJIHATH IEUCTBUSI CO CTEIICHSIMU C HAaTypaJbHBIMU MTOKAa3aTe- JISIMHU.

6 IlpumMeHsTP HOpPHU3HAKU OCIUMOCTH, PA3JIOKECHHUE Ha MHOXHUTEIU
HaTypaJbHbBIX YUCEIL.

6 Pemiarh npakTUKO-OPUEHTUPOBAHHBIC 3aJ1aUH, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, OPONOPIIUOHAITTBHOCTBIO BEJIUYHMH, NPOLECHTAMU;
WHTEPHPETUPOBATh PE3YyJIbTaThl PEUICHUS 3aJla4 C YUYETOM OrpaHUYECHUU,
CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpPHUBACMbIX OOBEKTOB.

Anzedpauueckue eviparxcenus
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6 MHcnonp3oBath anrebpandeckyr0 TEPMHHOJOTHIO W  CHUMBOJIUKY,
IIPUMEHSTH €€ B MPOLIECCE OCBOEHUsI yUeOHOIo MaTepuara.

6 HaxoauTe 3HaueHUs1 OyKBEHHBIX BBIPAKECHUU IIPU 3aJI1aHHBIX 3HA- YEHUIX
IEPEMEHHBIX.

6 BpinosHATE 1IpeoOpa3zoBaHUsI LEJIOTO0 BBIPAXKEHHUSI B  MHOTOWICH
NpUBEACHUEM IMOJOOHBIX CJIara€MbIX, PACKPBITHEM CKOOOK.

6 BpBIIONHATH YMHOXXEHHE OJHOYJICHAa Ha MHOTOYWIEH M MHOTO4YJI€Ha Ha
MHOTOWICH, HOPUMEHSATH (OpMyJIbI KBajpara CyYMMBI W KBajJpa- Ta
pa3HOCTH.

6 OcCylIeCTBIISITh Pa3JIO)KEHUE MHOIOYJIEHOB HAa MHOXXUTEJHN C I1O- MOIIBIO
BBIHECECHUSI 3a CKOOKHM OOIIEro MHOYHUTENs, I'PyHNIUPOBKH CJlaraéMblX,
IIpUMEHEHUs1 (POPMYJI COKPALLIEHHOTO YMHOXEHHUSI.

6 IlpumensaTr nmpeoOpa3OBaHUsI MHOTOWICHOB JJISI PELICHHUs] pa3- JIMYHBIX
3a7ad U3 MaTeMaTUKU, CMEXHBIX MPEIMETOB, U3 Pealb- HOU MPaKTUKH.

6 Mcnonbp30BaTh CBOMCTBA CTENEHENW C HATYPaJIbHBIMH I1IOKa3aTesi- MU IS
npeoOpa30BaHUsl BbIPAKECHUN.

Ypaeéuenua u nepasencmea

6 Peniath JIMHEMHBIE YPAaBHEHUSI C OJJHOU NEPEMEHHOI, IPUMEHSISI IIpaBUiIa
nepexonaa OT UCXOIHOIO ypPaBHEHHUS K PaBHOCWIBHOMY eMy. lIpoBepsTs,
SIBJISIETCS JIU YHUCJIO KOPHEM ypaBHEHUS.

6 Ilpumenste rpadUudyeCKUEe METOAbl TIMPU PEUICHUH JTUHEWHBIX
YPaBHEHHUN U UX CUCTEM.

6 IloxOupare npuMepsl Hap 4YHCE, SIBJISIOIIUXCS PELICHUEM JIM- HEMHOrO
YPAaBHEHUS C IBYMs IIEPEMEHHBIMMU.

6 CTpouTh B KOOPAUHATHOU MIJIOCKOCTHU TpadUK JIMHEHHOTO ypaB- HEHUS C
JIByMsI TIEPEMEHHBIMHU; IOJIb3YysSCh TIpadUKOM, HOPUBO- JUTh IIPUMEPHI
pEelIeHUs] YpaBHEHMUSI.

6 Pemate cuctemMbl AByX JIMHEWHBIX YPABHEHUU C ABYMsI IEPEMEH- HBIMHU, B
TOM 4Yuciie TpaUdeCcKH.

6 CocTaBisATh U peliaTh JMHEWHOE YPaBHEHHE WU CUCTEMY JIMHEH- HBIX
YPaBHEHHI IO YCJIOBHUIO 3aJla4yd, UHTEPOPETUPOBATH B COOT- BETCTBHUHU C
KOHTEKCTOM 33aJ1a4yd IMOJIyYE€HHBIA pe3yJibTar.

Koopounamer u epagpuxu. @ynxyuu

6 W3zob6paxxaTh Ha KOOPAUHATHOW MPSIMOM TOYKHU, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATaM, JIy4dd, OTPE3KH, HWHTEPBAJIbl; 3aIlMChIBATH
YHCJIOBBIE TIPOMEXYTKU Ha aJIreOpandeckoM si3bIKE.

6 OTMeuaTh B KOOPJAMHATHOU IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpIAWHATaM;
CTpoUTh rpaduku JMHEHHBIX GyHKIUK. CTpouTh rpaduk GyHKIHUU Y = |X|.

6 OnuceiBaTh C TOMOLIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXK-

Ay BEJIWYUHAMH: CKOPOCTb, BPEMsI, PACCTOSIHUE; ILI€HA, KOJNYECTBO,
48



CTOMMOCTB; MPOU3BOAUTEIILHOCTb, BpeMsi, 00bEM pabOTHI.
6 Haxoautk 3HaueHue (pyHKIIUU IO 3HAYCHUIO €€ apryMeHTa.
6 Ilonumarp rpaduyeckuili crnocod0 MNOpeACTaBJICHHUs W aHaJliM3a WH-
dbopmanu; u3BJIEKaTh U UHTEPIPETUPOBATHL MH(POPMAIIHIO U3 TpadUKOB
peabHBIX MPOLECCOB U 3aBUCUMOCTEN.

8 kiacc

Yucna u éviuucienusn

6 Hcnosap30oBaTh HayaJibHbIE IIPEJACTABIE€HHUS O MHOXECTBE JIEH-
CTBUTEJBHBIX YHWCEI JII CpPAaBHEHUs, OKPYIJIEHUsT W  BBIUMCIIE- HUU;
n300paXkaTh JEUCTBUTEIbHBIC YHCIa TOUKAMH Ha KOOPAU- HATHOU TPSIMOM.
6 IIpumMeHsTh MOHATHE apU(PMETHUIESCKOTO KBAAPATHOTO KOPHS; Ha- XOAUTh
KBaJ[paTHbIE KOPHM, HCIIOJIb3Yysl IIPU HEOOXOAUMOCTH KaJIbKYJISITOP;
BBIMIOJIHATE NOpeoOpa3oBaHUsl BBIPAXXEHUN, COJEp- KalllUuX KBaJpaTHBIEC
KOPHH, HUCIIOJIb3YsI CBOMCTBAa KOPHEM.

6 MHcnonp3oBaTh 3anucu OOJBHIMX W MaJIbIX YHCEJI C NOMOULIbIO Je-
CSITUYHBIX JpoOeit u crenieHei yucma 10.

Anzeopauueckue evipariceHus

6 IlpuMeHsITh NOHSITHME CTEIEHU C LEJbIM MNOKa3aTeJeM, BbINOJ- HSTh
npeoOpa3oBaHUsl BBIPAXXEHUM, COAEpKallUX CTENEeHU C 1[e- JIbIM
OKa3aTEeJIEM.

6 BbINONMHATH TOXK/IECTBEHHbIE MPEOOpPa30BaHUs pallMOHAIbHBIX BEIPAKEHUUN
Ha OCHOBE MNOpaBWJ JICMCTBUUW HAJ MHOTIOYJIE€HAaMU M ajreOpanydyecKuMH
POOSIMHU.

6 PackimagpiBaTh KBaApaTHBINA TPEXYIJICH HA MHOXKHUTEIU.

6 IlpumensTr mpeoOpa3zoBaHUsI BBIPAKEHUW IJIsI pElICHUS pa3iud- HbIX
3aJ1a4 U3 MaT€MaTUKH, CMEXXHBIX IPEAMETOB, U3 PEAJIbHON NPAKTHUKU.

Ypasénenua u nepasencmea
-Pemnate JMHEWHBIE, KBaJpaTHbIE YPABHEHUsI W pPallMOHAJIbHBIC
YpaBHEHHUSI, CBOOSIINECA K HHUM, CHUCTEMbI ABYX YPaBHEHHU C JIBY- Ms
NEPEMEHHBIMH.
6 IIpoBoauTh MNpOCTEUNINE HWCCIEAOBaHUSI YpPaBHEHHUU U CHUCTEM
ypaBHEHHI, B TOM 4YHUCJIE€ C MOpPUMEHEHHEeM rpaduuecKux Ipe-
ctaBjeHUuM (ycTaHaBJIWBaTh, HMEET JIM YpaBHEHHUE WU CHUCTEeMa
YpPaBHEHUU pEUICHUS, €CIIU UMEET, TO CKOJIBKO, U TIpP.).

6 IlepexoauTh OT ciIOBECHOU (hOPMYITUPOBKH 3a7da4u K €€ ajreObpa- H4eCcKou
MOJIE€JIM C TTOMOIIBIO COCTABJICHUSI YPABHEHUSI UJIU CHU- CTEMbl YPABHEHUMH,
WUHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEK- CTOM 3aJadyd MHOJIYYECHHBIMU
pe3yJbTar.

6 IlpuMeHsITH CBOMCTBA YMCIOBBIX HEPABEHCTB MJIsI CPAaBHEHUS, OLICHKH;
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peulaTth JUHEWHBIE HEPABEHCTBA C OAHOU IEPEMEHHOW M HUX CHUCTEMBI;
aBaTh rpadUYeCcKyr0 HWJUIIOCTPAIIMIO MHOXXECTBa PEIIEHU HEepaBEHCTBA,
CHUCTEMBI HEPABEHCTB.

Dyukyuu

6 IlomuMaTre W WHCHOJAB30BaTh (YHKIIMOHAIIbHBIC TOHSTHS W SI3BIK
(TepMUHBI, CHUMBOJMYECKHE OO0OO3HaA4YCHUs); OIPEJCHiATh 3HAUYCHHUE
(GYyHKIMHU 1O 3HAYCHHUIO apTyMEHTA; OIMPEJICIITh CBOMCTBA (PYHKIIUHU IO

e€ rpaduky. | 5

6 Crpouth rpaduku >J€MEHTAPHBIX PYHKIMK BUIA Y =y, Y = X,
y=x3, ¥y = X,y = |x|, ONHCHIBaTh CBOWCTBA YHCIOBOH (DYyHK- IIUU ITO
e€ rpaduky.

9 kiacc

Yucna u évtuucnenusn

6 CpaBHUBaATh U YIOPSJIOYUBATH pallMOHAJIbHBIE W HppallMOHAIb- HbIC
4quca.

6 BrimonHsaTh apudmernyeckue AEHUCTBUS C pallMOHAJIBHBIMU YUC- JIAMH,
codeTasi YCTHbIE U IMMUCbMEHHbIE NPUEMBI, BBIMOJHSATH Bbl- YUCJICHUS C
UppanoOHaIbHBIMH YUCIIAMH.

6 HaxoauTh 3HA4YEHHUsI CTEHNEHEU C LEJIbIMU IMOKa3aTEeIsIMA U KOpP- HEM;
BBIUHCIISITh 3HAYCHUSI YHUCIJIOBBIX BBIPAXKCHUM.

6 OxpyTJisiTh NEWCTBUTEIBbHBIC YWCIJA, BBIMIOJHATH MPUKUIKY pe- 3yJabTaTa
BBIYMCJICHUM, OIIEHKY YHCJIOBBIX BBIPAKCHUIM.

Ypaeéuenua u nepasencmea

6 Pemarp JIMHENHBIE U KBaJApaTHbIE YPAaBHEHUSI, YPABHEHUS, CBOAS- IIINECS
K HUM, IIPOCTEUIINE APOOHO-pAITMOHAIIBHBIE YPABHEHMUS.

6 Pemare cucTtembl AByX JIMHEWHBIX YPABHEHUI C ABYMs IEPEMEH- HBIMHU U
CUCTEMBI JIBYX YPAaBHEHHU, B KOTOPbIX OJHO YPaBHECHUE HE SIBIISICTCS
JIUHEUHBIM.

6 PemiaTp TEKCTOBBIE 3aJauM ajJreOpandecKUM CHOCOOOM C IIOMO- MHIbIO
COCTAaBJICHUSI YPAaBHEHUsI HWJIM CHCTEMBlI JABYX YPaBHEHUM C JIByMs
NEPEMEHHBIMU.

6 IIpoBoauThr MOPOCTEHIIME MCCICAOBAHUS YpPaBHEHUW ©W CUCTEM
ypaBHEHUN, B TOM 4YHUCIE C TMPUMEHEHUEM TpadUUYEeCKUX Mpe-
cTaBJeHUM (yCTaHaBJIUBaTh, HMEET JIM YpPaBHEHHE WU CHUCTEMa
YpPaBHEHUU pEUICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

6 Pemath nTUHEWHBIE HEPABEHCTBA, KBaJpaTHbIC HEPABEHCTBA;, U30- OpakaTh
pElUIeHNEe HEPABEHCTB Ha YHCIIOBOM NPSMOM, 3alMUChI- BaThb PEIIEHUE C
MOMOIIBIO CUMBOJIOB.
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6 Pemare cHUCTEMBI JHUHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
BKJIFOUAIOIIIME KBAJPAaTHOE HEPABEHCTBO; M300pa)kaTh PEIIEHUE CHUCTEMBbI
HEPABECHCTB Ha YWCJIOBOU MPsAMOM, 3alMCHIBATH PELIS- HUE C ITOMOIIBIO
CHUMBOJIOB.

6 Hcrnonp30BaTh HEPABCHCTBA IPU PEIICHUN PA3JIMYHBIX 3aj1ad.

Dyukyuu
6 PacriosznaBath QyHKIIMU U3ydYeHHBIX BUZOB. [loka3piBaTh cxema- TUUECKU
pacnoJIoKeHHEe Ha KOOPAMHATHOMN IMJIOCKOCTH IrpadUuKoB

dysknupi Buga: Y = KX, Yy = kx + b,y =

X
y = x3,W = x,y = | x | B 3aBHCHMOCTH OT 3HaueHHI KOIDQUIHN- CHTOB;
OITHUCHIBATh CBOMCTBA (DYHKITHI.

6 Ctpouth U U300pakaThb CXEMATUUYECKHU T'papUKU KBaApaTUYHBIX
(pyHK1IMH, omnuchIBaTh CBOWCTBA KBaJApaTHYHBIX (YHKIUH MO HUX
rpadukam.

6 Pacno3naBaTh KBaJApaTU4YHYIO (QYyHKOUIO 1O (GopmyJie, TPUBO- JIUTH
OpUMEPHI KBAJPATUUYHBIX (PYHKIHUN U3 peajbHOU KHU3HU, (PU3UKH,
T€OMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

6 Pacno3HaBath apu(PMETHUYECKYIO U T€OMETPUUYECKYIO IPOTrPECCHUM IIPU
pa3HbBIX crioco0ax 3aJaHusl.

6 BpINONHATE BBIUYUCIEHHUSI C MCIOJIb30BaHUEM (opMys1 N-TO YJeHa
apuPMETHUYECKON U T€OMETPUUYECKOU IPOTrpecCUii, CyMMbl Tiep- BBIX N
YJIEHOB.

6 M300pakaTh 4J€HBI IOCIEAOBATEIBHOCTU TOYKAMH Ha KOOPJH- HATHOU
IJIOCKOCTH.

6 Pemarp 3a1auyM, CBSI3aHHBIE C YMCJIOBBIMH MOCJIEAOBATEIBHOCTSI- MU, B
TOM YHCJE€ 3aJa4YM U3 peajbHOM KU3HHU (C MCHOJIb30BAaHUEM KaJIbKYJSITOPA,
U(PPOBBIX TEXHOJIOTHUM).
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TEMATHUYECKOE TINTAHWUPOBAHUE VYEBHOI'O KYPCA (11O TOAAM OBYYEHHA)

7 xiacc (ne meHee 102 u)

HasBanue

pasieiia OcHoBHoOE€ OcHOBHBIE BHIBI J€ATEJILHOCTH O0Yy4YarOUIMXCS

(TeMLI) coacpkanue

(umucJio

4acoB)

Yucaa u ITonstue CucreMaTu3MpoBaTh U 000ramarThb 3HAHUSI 00 OOBIKHO- BEHHBIX M JIECITHUYHBIX

BbIYMC- PaImMoOHaIBLHOTO JPOOSIX.

JIeHHUS. qucia. CpaBHUBATh U YHNOPSA0YHBATH JAPOOH, MPeoOpa3oBbiBas NPU HEOOXOIUMOCTH

Panunonajin Apudmernueckue JIECSITUYHBIE APOOU B OOBIKHOBEH- HbIC, OOBIKHOBCHHBIC B JIECSITUYHBIC, B

HbI€ YHCJIa OCHUCTBHS C | 4aCTHOCTHU B O€C- KOHEUHYIO JICCITUUHYIO JIPOOb.

(25 v) panuoHaIbHBIMU IIpuMeHsaTs pa3HooOpa3HbIe CHOCOOBI M NMPHUEMBI Bbl- YHCJICHUS 3HAYCHUU

quciaa | APOOHBIX BbIPaKeHUM, coJiepka- NIUX OOBIKHOBEHHBIC U JCCATHYHBIC APOOH:

MH. CpaBHeHue, | 3aMEHSATh IIPU  HEOOXOJIUMOCTH JICCATUYHYIO ApOOb OOBIKHOBEHHOU U
YTIOPSIJIOYUBAHUE OOBIKHOBEHHYIO JICCSITUYHOM, ITPUBOJUTH BBIpaXXEHHE K (opMe, HamboJiee
palroHaIbHBIX yI0OHOW ISl BBIYUCIICHUN, NPeo0- pa30BbIBATH JPOOHBIC BBIPAXKCHHUS Ha
quCell. YMHOKEHUE U e- JICHUE AECITUYHBIX JAPOoOer K AEUCTBUSIM C LEJIbIMU YUC-
CreneHb C | JaMH.

HaTypaJIbHBIM TTOKa-
3aTeJIEM.

Pemienne oCHOBHBIX
npoowu,
OPOIECHTHI u3

3aga4 Ha

[MpuBoauTs 4YMcjOBble U OyKBeHHbIe NPUMEPbI CTENEHU C HATypaJlbHBIM
rmokKazarejieM, OOBSICHSISI 3HA4YEHUsI OC- HOBaHWUS CTEIIEHW HW IOKa3aTes
CTEIEeHM, HAXOIUTh 3Ha- Ye€HUs cTeneHel Buaa a" (2 — moboe pannoHalIbHOE
4HCJIO, N — HaTypaJbHOE YHCJIO).

IToHuMAaTBL CMBICI 3alTUCH OOJIBIIIUX YHUCEJI C MOMOIIBIO AECITUYHBIX JPOOei
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peanbHOU

OPaKTUKH.
IIpn3nakn
JAEIUMOCTH, PpPas3jio-
KEHUS Ha
MHOYKHUTEJIN  HaTy-

palbHBIX YUCE.
PeanbHBIE
3aBucumMoctu. llps-

M CTCIICHEHU 4uunciaa 10, IPUMCEHATDb UX B PCAJIbHbBIX CUTYyallUsiX.

HpI/IMeHHTb IIPU3HAKHA ACINMOCTH, PaA3ITOKCHU A Ha MHOXHUTCIIN

HaTypaJbHbBIX YHCEI.
Pemars 3agaum Ha 4yacTH, OPOLICHTHI, MPOIOPIIUN, HA HAXOXKJIECHUE APOOU
(mpo1ieHTa) OT BEJIMYWHBI U BEJIUYHM- HbI Mo €€ apolOu (MpoleHTy), Apoou
(mporuieHTa), KOTO- PBIA COCTaBJISIET OJHA BeJuuuHa oT Jpyroi. IlpuBoaurs,
pa3ouparb, OEeHMBAaTh Pa3JIUYHbIC PEIICHUS], 3alIMCU PEIICHUN TEKCTOBBIX
3a/a4.

Pacno3HaBatb M OOBSACHATH, OIHUpPASICh Ha HUS,

orpesene- IIPSIMO

Mas M OOpaTHAas | ponopHHOHAILHBIC U OOPATHO MPOIOPLH- OHAILHBIC 3aBUCHMOCTH MEXIY
poropunuo- BE€JIMYMHAMM; MPUBO- AUTHh MPUMeEPbI dTUX 3aBUCUMOCTEN U3 pEaJIbHOI0 MHUPA,
HaJIBHOCTH U3 APYTrux y4eOHBIX NPEAMETOB.
Pemiath NpakTHKO-OPUEHTUPOBAHHBIE 33/1a4d Ha JIPOOU, IPOLIEHTHI, HPSIMYIO
1 OOpaTHYIO MPOMOPLHUOHAITBHOCTH, HPOHNOPIIUN
Aareopaudye | bykBeHHBIE OBaaaerpb anrebpanyecKol TEPMHUHOJIOTUEH U CUMBOJIM- KO, IPUMEHATH €&
CKHe BbIpakeHUs. llepe- | B mpolecce OCBOEHUsI yUeOHOro Ma-TepHrala.
BBIPAKeHU MECHHBIE. HaxoauTh 3HaueHUs1 OyKBEHHBIX BBIPAXKEHUU MPU 3a- JaHHBIX 3HAUYCHUSX
s JdonycTumele OYKB; BBIOJIHITH BBIYUCIJIEHUS IO (pOopMyJiam.
(27 u) 3Hayve- HUs | BeINOJIHATHL  npeoOpa3oBaHusl  1LIE€JOTO  BBIPAXKEHUS] B MHOI'OYJIEH
IEPEMEHHBIX. MPUBEJICHUEM T1OJIOOHBIX CJIaraéMbIX, pac- KPbITUEM CKOOOK.
DopMyJIbI.
ITpeoGpazoBanue
OYKBEHHBIX
BBIPAXKEHUU,

PacCKpPBITHE CKOOOK M
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IIPUBCJICHUC
MOJT0O0HBIX ciara-
EeMBbIX.

CBOUCTBA CTEIIEHU C

HaTypalb- HBIM
IOKa3aTeJIEM.
MHOTro4JIeHHI. BBINOJIHATE YMHOXXCHHE OJHOYICHAa HAa MHOIOWIEH M MHOI'OYJIEHAa Ha
Cnoxenue, BbIYHM- | MHOT'OYJICH, IPUMEHATH QOPMYJbl KBa-JIpaTa CyMMbI U KBaJgpaTa pa3HOCTHU.
TaHWe, yMHOXKXeHHE | OcymecTBJIATHh PA3JI0KEHUE MHOTOYWIEHOB HA MHOXKUTE- U NYTEM BBIHECEHMUS
MHOTIo4J1€e- HOB. | 3a CKOOKH OOIIEro MHOXXUTEJISL, IPUMEHEHUsT (OPMYJIbl pa3HOCTH KBaJIpaToOB,
DopmyiJibl (opMyJ1 COKpaAIIEHHOTO YMHOXKEHUS.
COKpPalIEHHOI'O IIpumensaTs npeoOpa3zoBaHME MHOIOWIEHOB MJIsI pELIe- HUS Pa3IMYHbIX
YMHOKEHUS. 3a/1a4 U3 MaTE€MaTUKH, CMEKHBIX MIPE- METOB, U3 PEAJIbHOU NPAKTHUKH.
Paznoxenue MHO- | 3HAKOMUTBCSI ¢ MCTOPHUEH Pa3BUTHUSI MATEMATUKHU
rO4JIEHOB Ha
MHOHUTEIU
YpaBHeHust | YpaBHEHUE, Pemiars JIMHENMHOE ypaBHEHHUE C OJAHOU IIEPEMEHHOU, IPUMEHAS NpaBUJia
" npaBujla HOpeoOpa- | mepexojia OT MCXOJHOIO ypaBHEHHUsI K PaBHOCUJIIBHOMY eMy OoJjiee MpOCTOTo
HEePaBeHCTB 30BaHUsA ypaBHEHUs1, | Buaa. IIpoBepsTs, ABIACTCS JIM KOHKPETHOE YHCJIO KOPHEM YPaBHEHUS.
a(20 4) paBHO- cuiabHOCTh | [lonOupaTrs nmpuMepsbl I1ap YMCEJ, SIBJISIFOLIAXCS pPEIIe- HUEM JIMHEHHOTO
YPABHEHUH. YpPaBHEHUsI C ABYMs IepeMeHHbIMHU. CTPOUTH B KOOPAMHATHON INIOCKOCTHU
JIuneiinoe rpauk JIMHEHHO- TO ypaBHEHUsSI C JABYMsI NEPEMEHHBIMU; IIOJIb3YysICh TI'pa-

YpPaBHEHUE C OJHOU
IIEPEMEHHOM,

pelueHue JIUHEU -

(pukoM, NPUBOAUTH NPUMEPHI PEIICHUS YPABHECHMUSI.
HaxoauTs pemieHde CUCTEMBl [JBYX JIMHEMHBIX YypaBHE- HUM C JABYMs

IICPCMCHHBIMMU.
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HBbIX YPaBHECHUM.
Pemrenue 3amau ¢
HOMOIIBIO
YPaBHECHUMU.
JInnennoe

YpaBHEHHE C JBYMs
MMEePEMEHHBIMU U €ro

rpaduk. Cucrema
ABYX JIMHEUHBIX
ypaB- HEHUH C JIBYMs
NePEMEHHBIMU.
Pemenue CHCTEM
YpPaBHEHUM
crnocooom
MOJACTAaHOBKHU "
CIOCO- oom
CIIOKCHUS

CocTaBisiTh U pemiaTb ypaBHEHHE WU CHUCTEMY ypaBHE- HUU MO YCIOBHUIO

3aJa4r, HWHTCPIPCTHUPOBATHL B COOTBCT- CTBHUM C KOHTCKCTOM 3a/Jla4dM

MOJYYEHHBIN PE3yIbTAT

Koopaun
atbl H
rpadpuxu

DyHKIU
u (24 q)

Koopaunara ToO4Yku

Ha OPSIMOM.
YHucnosble
npomMexyTku. Pac-
CTOSIHUE MEXAY
JIBY M TOYKaMU
KOOPJAWHATHOU
OPsIMOM.

N300paxkars Ha KOOPAMHATHOW OPSAMOU TOYKH, COOT- BETCTBYIOIIUE
3aJaHHBIM KOOpJWHATaM, JIy4H, OTpPE3- KU, UHTEPBaJbl;, 3allMChIBATh UX Ha

ajareOpanvyecKoM sI3bIKE.
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Ha3zBanue

paszena OcHoBHOE OcHoBHBIC BUABI JAeATEJIbHOCTH 00y4aKOIIUXCS

(TeMbI) coJeprkaHue

(umcio

4acoB)
IIpssmoyrosbHast OTrMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaH- HBIM KOOpJHMHaTaM;
cucrema KOOpP- | CTPOUTH rpadMKM HECIOXKHBIX 3a- BUCUMOCTEN, 3aJaHHBIX (OpMYyJIaMU, B TOM
JAUHAT Ha | YHCJIE C MO- MOIBIO IHU(PPOBBIX JIA0OPATOPU.
MJIOCKOCTH. IIpumensaTh, HM3y4YaThb NpPeUMMYLIECTBA, HHTEPHPETHPO- BaTb TIpaduyuecKUid
ITpumepsnr croco0 mpeAcTaBICHUs U aHajin3a pa3HOOOpa3HOU KU3HEHHOW MH(OpMaILuu.
rpaukoB, OcBauBath NOHATUE  (QYHKIHUHU, OBJIAAEBaTh  (PYHKIHO-  HAJIbHOU
3aJaHHBIX TEPMUHOJIOTHUEH.
bopmyna- mu. | Pacnmo3znaBarh nuHelHy0 GyHKIU0 Y = kKX + b, onu- ceiBaTh €€ CBOICTBA B
Yrenue rpaduUKOB | 3aBUCUMOCTH OT 3HaUYCHUI KO3 - purmenToB K u b.
peanb- HbIX | CTpouTth rpadukum jJUHEHHOW (QYHKIIUH, QYHKIIUHU
3aBHUCUMOCTEM. y = Ix|.
ITonsiTne ¢yHKIMH. | Ucnmoab30BaTh nM@poBbie pecypchbl Uil MOCTPOCHUS
I'paduk GyHKIMH. | rpaduKkOoB (PYHKUMH M H3y4EeHHUS HMX CBOMCTB. lIpMBOAUTH IIpUMEPHI
CeoiicTBa (QYHKIMHA. | TUHEHHBIX 3aBUCHUMOCTEH B pe- aJIbHBIX MPOLIECCAX U SBICHUIX
Jluneitnas  ¢yHKIUS.
IToctpoe- HUE
rpaduka  JTUHEWHOMN
byuk- nuu. I'paduk

byHKIIIN Y = | X |
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IToBTOpE IToBTOpeHune BpiOupaTh, NPUMEHATH OLEHMBATH CIOCOObI CPAaBHEHHUS YHCEN, BBIYMCICHUMH,

HHUE " OCHOBHBIX MOHATHUH U | TPeoOpa30BaHUN BhIPAKEHUN, pe- ICHUS] YPaBHEHUH.
000011eH METOJIOB Kypca [/ | OcymecTBJIAATh CAMOKOHTPOJIb  BBINOJHIEMBIX JACUCTBUH M CaMOIIPOBEPKY
ue (6 ) KJ1acca, 0000- ImeHue | pel3yjbTaTa BhIUHCICHUM, MpeoOpa3o- BaHUM, TOCTPOSHUMN.

3HAaHWUU Pemiarp 3aga4m u3 peajibHOU KU3HU, IPUMEHATH MaTe- MATUYECKUE 3HAHUS

JUI PEIIEHUS 3a4a4 U3 APYTUX MPEIMETOB.

Pemiath TeKCTOBBIE 3ajJja4uu, CpaBHUBATDb, Bblﬁl/lpaTb CIocoObI PCIICHUSA 3ad1a4n
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8 xiacc (He meHee 102 )

Ha3zBanue
paszaena OcHoBHOE OcHoBHBIC BUABI JAeATEJIbHOCTH 00y4alOUIUXCS
(TeMbI) coaepkaHue
Kypca (4ucio
4acoB)
Hucsa u | KBagparHsbiit PopMyaMpoOBaTh omnpeaeJieHue KBaJgpaTHOI'O KOpHSA n3 qHcIia,
BbIYHC- KOPEeHb U3 4YHCHA. | apUPMETUUYECKOTO KBAJPAaTHOTO KOPHSI.
VICHH 1. IHonsiTue 00 | IIpyuMeHATH ONepalyioO U3BJIICYEHUS KBAaJApPaTHOTO KOPHsS U3 YHMCIA, UCHOJb3YH
KBaapart- UppauoOHAJILHOM MPU HEOOXOAUMOCTH KAJbKYJIATOP.
HbI¢ KOPHH yucsie. Jlecatuunble | OueHUBaATh KBaJpaTHbIE KOPHU LIEIBIMHA YHUCIAMU U J1 CITUYHBIMU APOOSIMU.
(15 v) OpUOIHXKE- HUs1 | CpaBHMBATh M YHNOPHAAOYMBATH pAlMOHAIBHBIE W HpPpPallMOHAJBHBIC YHCIIA,
HppaluOHaAJIbHBIX 3alIMCAaHHBIE C ITIOMOIIBIO KBAJAPAaT- HbIX KOPHEMH.
YHCEII. HcciaenoBars ypaBHECHUE X° = @, HAXOJUTh TOYHBIC U OpUOIMKEHHBIE KOPHU
JelicTBUTENBHBIE opu a > 0.
quciaa. Cpas- HeHue | HccienoBarb CBOMCTBA KBAJIPATHBIX KOPHEN, IPOBOAS YUCIIOBbIE SKCIIEPUMEHTHI
JAEVCTBUTEIBHBIX C HUCIIOJIb30BAHUEM KaJIbKYJIsI- TOpa (KOMITBIOTEPA).
YHCEII. /loxka3piBaTh CcBOMCTBAa apu(pMETHUUYECKUX KBaJIPaTHBIX KOPHEW; MPUMEHSITh HUX
ApudmMeTudecKui JIJTsT TipeoOpa30BaHusl BhIpaXke- HUM.
KBaJApaTHbIN BbINOJHATH NPeodpa3soBaHUA BBIPAXKXCHUN, COAEpKa- HMIMX KBaJIpaTHbIC KOPHH.
KOPCHb. BripaxkaTh nepeMeHHbIE U3 T€OMETPUUECKUX U PU3NUecKuX (popmy.
YpaBHeHHE BHIA X° | BLIYMCASATL 3HAYEHMs BBIPAXXCHUW, COJEpKAIUX KBa- JApaTHbIE KOPHHU,
= a. CBoOMCTBA | MCHONBL3ys NPU HEOOXOAUMOCTH Kallb- KYJISTOP.
apu(mMeTHIECKnX Hcnoab30BaTh B XOJE€ PELICHUs 3aJa4 DJIEMEHTapHbIE IPEACTABIICHUS,
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KBa- JIPaTHBIX
KOpPHEMU.
IIpeob6pazoBa- HHE
YHCIOBBIX
BBIPAKECHUU, co-
JepKaImx

KBaJApaTHbIC KOPpHHU

CBsI3aHHBIE C NPUOJIMKEHHBIMU 3HAUE- HUSIMU BEJINYHH.
3HAKOMHUTBCH € UCTOPHEH PA3BUTUA MaTEMaTUKHU

Yucaa /|
BbIYHC-
JIeHHUSI.
Crenennb

c neJabIM
nokasa-
TeJeM

(7 9)

CrenneHb C 1OEIBIM
[mokKas3aTeJieM.
CranjgapTHasi 3alucCh

qucJia.

Pazmepbr  0OBEKTOB
OKpYyKaro-

IEro Mupa (o7
AIIE€MEHTapHBIX
4acTHII ity

KOCMHYECKHX OOBEK-
TOB), JUIMTEIBHOCTH
MPOIIECCOB B
OKPY>KaroIIeM MHpPE.
CBoMCTBaA CTEICHHU C

O CJIBIM ITOKA3aTcCJICM

®opMyIMPOBATH ONPEAeJIeHUEe CTEIICHU C LIEJIBIM [TOKa3aTeaeM-

IlpeacraBiasitb 3amuchb OOJBIIMX M MaJBIX 4YHCEJI B CTaHJAApPTHOM BHJE.
CpaBHHUBATh YHCJIa U BEJIUYUHBI, 3alTUCAHHBIC C UCMOJIb3oBaHueM cterieHu 10.
Hcnoab30Barh 3amMchb 4YWCEI B CTAHAAPTHOM BHUJAE IJISIBBIPAXKCHUS Pa3MEPOB
0O0BEKTOB, JJIMTEJILHOCTH MPOLIECCOB B OKPYKAKOILIEM MHUPE.

DopMyHpOBaTh, 3alHUCHIBATH B CHMBOJUYECKOH (opMe ¥ HLIIOCTPUPOBATH
NnpuMepaMu CBOMCTBA CTENEHU C LEJBIM IMOKA3aTEIIEM.

IIpuMmeHnssiTh  cBOMCTBA  CTENEHM JUIS  OPEOOpa3OBaHUs  BBIPAXKCHUU,
coJiep>KalluxX CTEHNEHU C LeJabIM IoKa3arejieM. BbINOJHATHL JAeUCTBUA C
YyhCJIaMM, 3allMCaHHBIMHU B CTaHJAApPTHOM BHAE (YMHOXKEHHUE, [eJICHHUE,
BO3BEJICHUE

B CTCIICHB)
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Aareopaudec | KBagparHblii PacnoznaBarb KBaJpaTHbIA TPEXUIIEH, YCTaHABJIMBAaTh BO3MO>XHOCTBH €ro
KHe TpéxuyieH. Pa3zio- | pa3jioKeHUusI Ha MHOYXKHUTEIIH.
BbIpaKeHHsl. | )KEHUE KBaJApaTHOro | PackiaabiBaTh Ha MHOXKHUTEJNM KBaJIPaTHbIM TPEXWIEH C HEOTPULATEIbHBIM
KBaaparTublii | TpEXuiieHa Ha | JUCKPUMHUHAHTOM
TPéx4JieH MHOXXUTEIIU
()
Aareopande | AnreOpandeckast 3anuceiBaTh ajarebpandyeckue BoipaxkeHus. Haxoaursb
cKHe JIpOOb. Jlommy- | o0JlacTh OINpeaesieHusl PalMOHAIBHOTO BBIPAKEHUS. BBINOJHATH YHCIOBbIE
BbIPaKeHH CTUMBIE 3HAQYCHHS | MOJICTAHOBKH W BBIYMCJIATH 3HAa- UEHHE JPOOH, B TOM UYHCIIE C MOMOIIBIO
f. HEPEMEHHBIX, KaJIbKyJIsiTOpa. @OopMyJIMpPoOBaTh OCHOBHOE CBOWCTBO ajredpanydeckod Apodu u
AJiredpanye | BXOJSIIIMX B | IPUMEHATh €ro JJisi OpeoOpa3oBaHUs JApoOeii. BbINOJMHATL AelcTBUA C
ckasi 1podb anreOpanyeckKue anreOpandyeckumMu ApoOsimu. IlpuMmeHsTh mnpeoOpa3oBaHUS BBIPAXKEHUU IS
(15 9) BBIPAYKECHUS. peuieHust 3anad. BpipaxkaTts, mnepeMeHHble U3 dopmyn (dusuyue- CKHX,

OCHOBHOE CBOMCTBO | T€OMETPHUUECKUX, OMUCHIBAIOIIUX OBITOBBIC CUTYya- [ITUN)

anreOpanvyecKom

Jpoou. Cokpa-

IIEHUE JPOOCH.

CnosxeHue,

BbIUUTAHUE, YMHO-

)KEHUE U JIeJICHUE

anrebpaunye- CKUX

JpoOeii.

IIpeob6pazoBanue

BBIPAYKEHUMH,

coAepKaliux  anre-
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Opaundeckue apoou

YpaBHeHus
U
HEPABEHCTB
a.
KBaapaTHbl
e

ypaBHeHHsI
(15 u)

KBagparHoe
ypaBHeHue. Henou-
HOE KBaJpaTHOE
YpaBHEHHUE.
dopmyiia
KBaJApaTHOI' O

ypaBHeHus. Teopema

KOpHEH

Buera.

Pemenune
YPaBHEHUH,
CBOJISIITUXCSI K
KBaJIpaTHBIM.
IIpocrenuime
JPOOHO-
panuoHalIbHbIC
ypaBHE- HUSL.
Pemmienne TEeKCTOBBIX
3aga4 C I[MOMOIIBIO
KBaJIpaTHBIX
YpPaBHECHUH

Pacno3HaBaThb KBaJIpaTHbBIE YPABHEHUS.

3anucehiBaTh (POPMYJy KOpHEH KBaJpaTHOTO YpaBHCHUS; pelIaTh KBaJApaTHbIE
YPABHEHHUS — TIOJIHbIC U HE- IOJIHBIE.

IIpoBoauTHL MpocTEHIME UCCIEA0OBAHUSA KBAJPATHBIX YDABHECHU M.

Pemiats ypaBHeHMA,

CBOIAINTHCCA K I10-

npeoOpa3oBaHUM U 3aMEHOM MEPEMEHHOM.

KBaJ[paTHBIM, C MOIIBIO
HaOuonats M aHAJIM3UPOBATH CBS3b MEXKAY KOPHSAMH M KO3 (PUIIMEHTaMHU
KBaJIpaTHOTO YpPaBHEHUS.

dopmyaupoBaTth TeopeMy Buera, a Takke oOpaTHyIO TE€OpemMy, NPUMEHSTh
AT TEOPEMBI IJIsI PEIISHUs 3ajiady.

Pemiarp TekcTOBBIE 3aJauyM aIreOpanvyecKUM CHOOCOOOM: MEPEXOAUTH OT
CIIOBECHON (pOPMYIIMPOBKHU YCIOBUS 3a- AU K aJIr€OpandecKoil MOJEIIN IyTEM
COCTaBJICHUSI YpPaBHEHHUS; peliaTb COCTABJIEHHOE YpaBHEHHUE; HWHTEp-
HNPETUPOBATh PE3YyJIbTAaT.

3HAKOMHUTBLCS C UCTOPHUEH pa3BUTHUS anTreOpbI
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YpaBHeHus
"
HepaBeHCTBA.
Cucrembl

ypPaBHe- HUH
(13 u)

JInaeiHoe

YPaBHEHHE C JABYMS
NEpEMEHHbBIMU,
rpaduk,
peleHnss ypaBHEHUU

€ro
IPUMEPHI

BIICJIBIX YUCJIax.
Pemenue CHCTEM
JIByX JIMHEH-
YPAaBHECHUM C JIBYMs

nepe-

HBIX

MEHHBIMHU.
IIpumepsr pemeHus
CUCTEM HEJIMHEWHBIX
YpPaBHEHUI C JBYMS
IEPEMEHHBIMU.
I'papuueckas
UHTEpIIpEeTANI
YpaBHEHUSI C JIByMs
NepEeMEHHbI- MH U
CHCTEM ypPaBHEHUU C
JIBYMSI
NEPEMEHHBIMH.
Pemienne TeKCTOBBIX
3a4a4 € HO- MOUIBIO

CUCTEM ypaBHEHUMU

PacniozHaBarTh JIMHEWUHBIE YPABHEHUS C ABYMsI [IEPEMEH- HBIMU.

Crpoutsh rpapuky JUHEHHBIX YpaBHEHUI, B TOM 4YHCJIE

HCIIO0/Ib3Ys HH(POBBIE PeCypChl.

Pasau4yaTe napajieiibHbIE U IIEPECEKAIOIINECS NIPSIMbBIE IO UX YPABHEHUSIM.
Pemiate cucTeMBl ABYX JIMHEHWHBIX YPAaBHEHUN C JIBYMsI II€EPEMEHHBIMU
IOJACTAHOBKOM M CJIOKEHUEM.

Pemiars mpocTedne CUCTEMBI, B KOTOPBIX OJHO M3 YPAaBHEHUU HE SIBJISICTCS
JINHEUHBIM.

IIpuBoauTh, rpaUYecKyl0) HHTEPHPETALUMI0 pPELUICHWS YPaBHEHUS C JBYMs
IIEPEMEHHBIMU U CUCTEM YPABHEHUN C JABYMs IIEPEMEHHBIMMU.

Pemiath TekcTOBBIC 3a1a4M AIT€OpanuyecKUM CIIOCOOOM
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YpaBHeHus

YucioBbie

@opMyJIMPOBATH CBOWCTBA YHCIIOBBIX HEPABEHCTB, WJI- JIIOCTPUPOBATH MX Ha

U HEpaBEHCTBA W UX| KOOPAWHATHOU MPSIMOU, JOKA3BI- BATh aJreOpanydecKu.
HEpaBeHCT CBOUCTBA. IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.
Ba. HepaBenctBo C
HepaBencrt OJITHOU HepeMeH-
Ba (12 u) HOM. JIunetinbie
HEPaBEHCTBA C
ogHoON miepeMeHHOM | Pemrarh nuHENWHbBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM, U300pakaTh pElICHUE
U ux pEUIeHrEe. | HEPAaBEHCTBA HA YUCIIOBOU MPsi- MOM.
Cucrembl JauHEeWHBbIX | PemiaTh cuUCTEMBI JIMHEHMHBIX HEPABEHCTB, HW300pakaTh PEIICHUE CUCTEMBbI
Hepa- BEHCTB C | HEpPABEHCTB Ha YHCJIOBOU IIPSIMOU
OOHOU TIEPEMEHHOU
U UX pELICHUE.
HN300paxkenue
peleHust JIMHEU -
HOI'O HEPABEHCTBA M
nx CUCTEM Ha
YUCJIOBOW MPSAMOU
DOyHKUUH. IHonsaTue HUcnoab3oBarh (QYHKIIMOHATBHYIO TEPMHHOJIOTHIO W
bysKIIHN. CMMBOJINKY.
OO6mnacTh Boruucasats 3HaveHus QYHKIMM, 3aITaHHBIX opMyIaMu
OcHoBHBIC onpeeJIeHUs v (IIpu HEOOXOUMOCTU MCHOJb30BaTh KAIbKYJISITOpP); CO-
MHOKECTBO 3Ha- CTABJISATH TA0JUIBI 3HAYEHUI (YyHKIINH.
NOHSATHS YeHUH ¢pysknuu., CTPOUTH MO TOYKAM rpapuku QyHKIHMA.

19

CrocoOsI 3a1a-

OnuckiBaTh cBOMCTBa QYyHKIIMU HAa OCHOBE €€ rpaduye-
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(5w

HUS QYHKITHN.
I'paduk
byHKIINN.
CsoiicTBa
bysxHH, 174
OoTOOpakeHHE Ha
rpacduke

CKOT'O MPEJICTaBJICHUSI.
HUcnoab3oBarh (QYHKIMOHAIbHYIO TEPMHHOJIOTHIO M
CHMMBOJIUKY.

HccaenoBarb npuMepsl rpapkoB, OTpaKAIOMIUX pealb-
HbI€ Ipolecchl U sisjieHus. [IpuBOAUTH MIpUMePHI TIPO-
1IECCOB U SIBJICHUM C 3aJJaHHBIMHU CBOMCTBaMH.
Hcnoab30BaTh KOMIBIOTEPHBbIE MPOrPpaMMbl JUISL T10-
cTpoeHus rpapukoB GYHKIIUN U U3YYEHHUS UX CBOUCTB

DYHKIUH.
Yucsi0BbI€

by
9w

YUTreHne U 1mocCTpOCHUE
rpagukoB

¢pynknuii. Ilpumepsl
rpadukoB

byHKIIHNH,
OTpaXKaroLUX pealb-
HBIE IIPOLECCHI.
DdyHKINH,
OITHUCHIBAIOIIIUE TIPSI-
MYIO H oOpaTHyIO
IIPONOPLIHO-

HaJIbHBIC
3aBUCHUMOCTH, ux

rpadukmn.

I'uniepOomna.

Haxoauth ¢ mnovMombw rpagpuka (yHKUMH  3HAYEHHWE  OJHOU U3

paccMaTpUBaEMbIX BEJIMYMH MO 3HAYEHUIO ApYyrov. B HECIOXKHBIX Cciydasix
BbIpa:xaTh (pOpMyJIOH 3aBUCUMOCTBb MEX/y BEJIMYUMHAMMU.
OnuceiBaTh XapakTep UW3MEHEHHUS OAHOW BEJIMYUHBI B 3aBUCUMOCTH OT

WU3MEHEHUS JIPYTOM.
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I'paduk dyHKIHU Y
= x° DOyHKIMU Y =

X%,y =%,
y = X, 'y = Ix§[
rpagudeckoe

pellieHue ypaBHEHUMH
Y CUCTEM YpaBHEHUM

Pacno3naBarb BuAbI H3ydaeMbIX QyHKIUM. [loka3bIBaTh cXeMaTHYeCKH
MOJIO’KEHNE HAa KOOPJAMHATHOM TUIOCKOCTH TpadUKOB (QYHKIMH BHUIA: Y = X2, y
= X3,

y = X,¥Y = Ix|

HUcnoab3oBarth (PYHKUMOHAJIBHO-TPa(MUecCKHe TMNPeACTABJIEHHUS JJIs1 PEIICHUS U
HWCCJIEIOBAaHMUSI YPABHEHUU U CUCTEM YPAaBHEHMUIA.

IIpumensTh nudpoBbIe pecypchl s MOCTPOCHUS TPadUKOB PYHKIIUMI

IToBTOpE
HHE "
000011eH
ne (6 1)

IHoBTOpEHME
OCHOBHBIX TMTOHSATHMN U
METOJIOB KYpCOB / U
8 KJIaCCOB,
00001I1eHuEe 3HAHUN

BbiOupaTh, NPUMEHATb, OLEHHUBATH CIHOCOObI CPAaBHEHUS YMCEJ, BBIYMCIICHUMU,
npeoOpa3zoBaHUN BBIPAKEHUM, PEIICHUS] YPaBHEHUN.

OcyumiecTBJISAT  CAMOKOHTPOJIb  BBINOJHIEMBIX JACUCTBUA M CaMOIIPOBEPKY
pe3yabTaTa BEIUYHCICHUN, IIpeoOpa3oBaHU, MOCTPOCHUM.

Pemiarp 3a1a4m U3 peajibHOM KM3HHU, MPUMEHATHh MAaTeMaTHYCCKUE 3HAHUSA IS
peleHus 3a1a4 u3 Ipyrux npeaMeToB.

PemiaTth TEKCTOBBIE 3aaavdM, CpaBHUBATD, BI)IﬁI/IpaTB CIocoobI PCHICHUA 3a1a491
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9 xiacc (He menee 102 q)

Ha3Banmue
pa3aena OcHoBHOE OcHoBHBIC BUABI JAeATEJIbHOCTH 00y4alOUIUXCS
(TeMbI) coaeprkaHue
Kypca (4ucio
4acoB)
Yucaa u| PanuonanbHbIC PazBuBarh npeacraBjieHHMs1 O 4YMCIAX: OT MHOXECTBAa HATypaJIbHBIX YHCEJ]
BbIYHC- qyucia, uppauu- 10 MHOYKECTBA JE€UCTBUTEIBHBIX YUCEIL.
JICHMSL. OHAaJIbHbIE qucia, O3HAKOMHMTBCHA C BO3MOXXHOCTBIO NPEIACTABIICHUS NEUCTBUTEIBHOIO YHCHA
JenicTBH- KOHEYHBbIC W Kak OECKOHEYHOM JIECITUYHOU ApOOU, NPUMEHATH JICCITUYHbIE MPUOITUKECHUS]
TeJbHbIE OECKOHEYHBbIE palOHAJIBHBIX U UPPALlMOHAJIBHbBIX YUCEII.
qHCJIa JECSATUYHBIE npoou. MU300pakaTh JICHCTBUTEIBHBIC YHCIA TOUKAMHA KOOPAUHATHOU MPSIMOM.
(9 u) MHOX€eCTBO 3anucbiBaTh, CPABHUBATh M YHNOPAJAOYMBATH JCHCTBUTEIIbHBIC UHCIIA.
JAEUCTBUTEIIb- BbInoJiHATHL, codyeTrass YCTHBIE U IIMCBbMEHHBIC MPUEMBI, apU(@MeTHYeCKHe
HBIX qUces; AeHCTBUS C PAUUMOHANBHBIMUA YHCJIAMH; HAaXOAMTb 3HAYEHUS CTEIEHEU C
JAEVUCTBUTEIIBHbBIC HEJIBIMA  [OKAa3aTeJIIMU M KOPHEH; BBIYMCJIAATHL 3HAYEHUS YHUCIIOBBIX
qucia KakK| BBIPAKECHHUM.
OECKOHEYHbIE IMoayuyurs mnpeacraBjieHMe O 3HA4YMMOCTH JEHCTBUTEIBHBIX YUCEI B
JECATUYHBIE pOoOU.| TIPAKTHYECKOUN NESITEJIbHOCTHU YEIOBEKA.
B3anmuoO OOHO| AHAJIM3MPOBATH U aeaarb BbIBO/bI 0 TOYHOCTHU NPpUOIMKEHUS
3HAYHOE JEVUCTBUTEIBHOI'O YUCJIA IIPU PELICHUM 3a1ad4.
cooTBeTCTBUE MeXkay| OKpPYyriasiTh JCUCTBUTENbHBIE YHCHA, BBINOJHATH  NPUKHUAKY pPE3yJbTaTa
MHO>KECTBOM BBIUHUCJICHUM, OLEHKY 3HAYCHUU YHCIIOBBIX BBIPAXKEHUM.
JIEUCTBUTEIBHBIX | 3JHAKOMHUTBHCH €C MCTOPUEN PA3BUTHS MATEMAaTHUKU
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4UCEJI U MHO>KECTBOM
TOYEK KO-
OPAMHATHOM MPSIMOM.
CpaBHeHue
JAEHUCTBUTEIBHBIX YH-
cesl, pudMETHUECCKUEC
JIEeNCTBUS

C  JICUCTBUTEIbHBIMHU
qHCJIaMHU.
[Tpudnmxénnoe
3HAUYCHUE BEJIU-
YUHBI, TOYHOCTD
OPpUOITUKCHUSL.
OxpyrieHue quCell.
IIpukuaka n

OLICHKA  pe3yJbTaTOB

BbIYMCIIE-

HUM
YpaBuenuss | JluHeniHOe OcBauBaTh, 3alIOMHHATH MW T[PUMEHATH Trpaduyeckre MeTOAbI IPU PEUICHUY
]| ypaBHeHUe. Perienne | ypaBHEHUI, HEPABEHCTB U UX CUCTEM.
HepaBeHCTBAa. | YPABHCHUU, Pacno3naBarhb 11€Jible U IPOOHBIC YPABHCHMUSI.
YpaBHeHus1 | CBOASIINXCS K JIH- Pemiath JiMHeliHbIC U KBa/IpaTHbIC YPABHEHMS, YPABHEHUS, CBOJISIIUECS K HUM,
¢ OHOM HEUHBIM. npocTerInue ApoOHO-pallMOHAILHbBIC YPaBHEHUSI.
nepemennoii | KBanparnoe IIpenyiarars BO3MOYKHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3aji1ad, 00CYKIAATh HX|
(14 u) ypaBHeHue. Pere- M peliaThb TEKCTOBBIC 33J1a4M Pa3HBIMHU CIIOCOOaMM.
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HHUE YpPaBHEHUMH,
CBOSIIIIUXCS

K KBaJApPaTHBIM.
bukBanparHbie
YpaBHEHUS.
IIpumepst
ypaBHEHUUN
TPETbEH U YETBEPTOU

CTEIIEHEU

PCIICHMA

pas3iioXeHueM HAl
MHO>KHTEIIH.
Pemrenue npooOHoO-
paloHaIb- HBIX
YPABHEHUH.

Pemmenue TEKCTOBBIX

3aj1a4y ajre-
OpanydyecKuM METOJI0M

3HAKOMHUTLCH C I/ICTOPI/Ieﬁ Pa3BUTHUA MATCMATUKH

YpaBHeHust
"
HepaBeHCTBA.
Cucremsl
ypaBHe-

HUH

(14 u)

JInHeliHOEe ypaBHEHHE C
JABYMsl IIEPEMEHHBIMU U
ero rpaduk.

Cucrema IByX JIMHEMHBIX
YpPaBHEHU C ABYMs]
IIEPEMEHHBIMU u eé
peuieHue.

Pemenune cucrem

JABYX YpaBHEHHUH, OJIHO

OcBauBaTh 1 NMPUMEHATh TMPUEMBI PEIICHUS CUCTEMBI
IBYX JIMHEWHBIX YpPaBHCHHUH C JBYMS IICPEMECHHBIMH H
CHUCTEeMBbI JBYX YypaBHEHUUW, B KOTOPBIX OJHO YypPaBHECHUE HE SBIISICTCS
JUHEUHBIM.
Hcnoan30BaTh pyHkIMoHampHO-rpaduaecKue
MPEJICTABJICHUS JIsl pelleHusl M UCCJIeI0BAHUSI YPABHCHUN U CHCTEM.
3ajadq,

CJIOBECHOU

AHAJIU3UPOBATH TEKCThI pemiatb HUX anreOpamyeckum  CIrocoOoM:

nepexoauTb  OT (GOpMYyJIMPOBKHU  YCJIOBHS  3aJlaud K
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U3 KOTOPBIX JIMHEHWHOE, 4

Apyroe —
CTCIICHMU.

BTOpOU

I'paduueckas
WHTEpIIpEeTaIns
CUCTEMBbl ypaBHEHHUH C

ABYMsI ICPCMCHHBIMMUA.

ajnredOpandyeckor MoAeNIu NYyTEM COCTaBJIICHHUSI CUCTEMbl YpPaBHCHHI; peliarb
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIPETHUPOBATH PE3yJIbTAT.
3HAKOMUTBLCHA C UCTOPHMEN pa3BUTHUS MAaTEeMaTUKHU

Pemenne TEKCTOBBIX

3aa4 = aJreOpanydyecKkum

crnocoboM
YpaBuenuss | YucioBskle Yurars, 3allUCbIBATh, NMOHUMATb, HHTEPIPETUPOBATh  HEPABEHCTBA;
" HEpABEHCTBA M HX | MCOOJH30BaTh CHUMBOJHUKY W TEPMHHOJOTHIO. BBINOJMHATH IpeoOpa3oBaHUs
HEPaBEHCT CBOMCTBA. HEpPABEHCTB, MCHOJb30BATH [JisI IIpeoOpa3oBaHUsI CBOMCTBA YHUCIOBBIX
Ba. JInnennsbie HEepaBeHCTB. Pacnmo3dHaBaTh JUHEUHBIE U KBAaJApAaTHbIE HEpaBeHCTBa. PeuiaTthb
Hepasencrt HEPaBEHCTBA C | JIUHEUHBbIE HEPABEHCTBA, CUCTEMBblI JIMHCHHBIX HEPABEHCTB, CHUCTEMBI
Ba (16 u) ONHOUIIEPEMEHHON 1 | HEPABEHCTB, BKIIOYAIOIINWX KBa- JAPAaTHOE HEPABEHCTBO, W peuiartb WuX;

UX pEIICHHUE.
CucremMbl JIMHEHWHBIX
HEPABEHCTB C OJIHOU
NEPEMEHHOM HW WX
pelie- Hue.
KBagparusblie
HEpaBE€HCTBA W UX
pelieHue.
I'padpuueckas
WHTEpIpEeTaIns
HEPaBEHCTB u

00CyXKAaTh I0JIy-YE€HHbIC PEIICHUS.

N300paxkaTh pelIEeHUE HEPABEHCTBA U CHUCTEMBbI HEpAa- BEHCTB Ha YHCJIOBOM
NPsIMOM, 3alIMCHIBATH PEIIEHUE C MOMOIIBIO CUMBOJIOB.

Pemarn KBaJpaTHbIC HEpPaBEHCTBA, HUCTIOJNIB3YS rpadpuyue-  ckue
IIpEeaCTaBICHMS.

OcBauBaTh M NPUMEHATH HEPABEHCTBA MPU PEIICHUHU PA3JIUYHBIX 3aJ1a4, B TOM

YU CIIC ITPAKTHUKO-OPUCHTHUPO- BAHHBIX
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CHUCTCM HCpPa- BCHCTB

C JIBYMS
NEepPEMEHHBIMU
DyHKIHT KBaagparnunas Pacno3naBaTth BUIbI H3ydYaeMbIX (QYHKIUH; HIJIIOCTPU- POBATh CXeMAaTHY€CKH,
u (16 q) (byHKOUSA | 00BACHATH PACIIONOKEHHNE HAa KOOPAUHATHON TJIOCKOCTH TpadUKOB (YHKITHIA
S — — _ — a2 — ay3
' e pumay = kx, y = kx + b, y =Ky = ax? y = a,
rpa¢uk U CBOMWCTBA. X
ITapa®ona .
p ’ Y =X, Y = | x| B 3aBUCUMOCTH OT 3Ha4eHUU KOd((PU- IMEHTOB;, OMUCHIBATH HX
KOOPAUHATHI .
CBOICTBA.

BEpUIMHBI 1apado-
JIbl, OCb CUMMETPUH
napadoOJIbI.
CrenieHHbIE
¢yHkoumn ¢ Hary-
paTbHBIMU
nokazarejisiMu 2 u
3, ux rpadUKu U

CBOMCTBA.
I'padpukn
bynkouii: y
= kx,
y =kx + b, vy =—k,
y = ax?,
xy = ax’,y = X

y=lxl|

Pacno3zHaBarb KBaJIpaTU4YHYIO QPyHKOUIO 110 Gopmyse. IIlpuBoauTs npumepsl
KBaJIpaTUYHbBIX 3aBUCUMOCTEN U3 peaIbHOU KU3HU, (PU3UKU, TEOMETPHUU.
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Ha3zBanue

pasjena OcHoBHOe OcHoBHBIE BUABI AeATEIbHOCTH 00y4YAKOUIUXCS
(TemblI) coJep:KkaHue
Kypca (4uciI0
4acoB)
BoisiBasATH 1 000011aTh OCOOEHHOCTH rpaduka KBaJpa- THIYHOU (PYyHKIUU Y
= ax® + bx + c.
Crpourhs M H300paxaTh cXeMaTH4YeCKH TIpadUKd KBaJpa- TUYHBIX (YHKIIWMH,
3amaHHBIX opMyIaMu BHIAay = axi,y = ax’ + ¢,y = a(x + p)?, y = ax® + bx
+ C.
AHaIN3UpoOBaTh M MNPHUMEHATb CBOMCTBA W3YYCHHBIX (QYHKIUN 18 UX
MOCTPOEHHUS, B TOM YHCJIE C MOMOILIBIO HU(PPOBBIX PECYPCOB
YucsoBbie I[Mousitnue 4uucnoBoii | OcBauBaTh M NPHUMEHSTHh WHICKCHbIE O0O0O3HAYEHHS, CTPOUTH pedYeBble
nocJje- rnocJjiegoBa- BBICKA3bIBAHUA C MCIIOJIB30BAHUEM TEPMHUHOJIOTUH, CBSI3AHHOW C IIOHSITHEM
A0BATEJILHOC | TEJIBHOCTH. MOCJIE0BATENb- HOCTH.
™ (15 4) 3ananue AHaau3upoBath (QGopMysly N-ro WieHa TocJeaoBaTelb- HOCTH WU
IMOCJIE€I0BAaTEIbHOCTH | PEKYPPEHTHYIO (OpMYyJdy ¢ BBIYHCJIAATH WICHBl I1OCIE€O0BATEIbHOCTEH,

PEKYPPEHTHOM
popmynoi u
popmynoi n-ro
qJIeHa.

Apudmernueckass u

reoMeTpHr- qecKas
IIPOrPECCUN.
DopmyJibl Nn-ro

3aJlaHHBIX dTUMHU (POpMYyJIaMHU.

YcranaBiauBarbh 3aKOHOMEPHOCTb B IIOCTPOEHHMH IIOCJE- HOBATE€IBHOCTH, €CJIU
BBIITMCAHbI IEPBbIE HECKOJIBKO €€ YJICHOB.

PacnozHaBarb apu@MeTHYECKyI0 W TI'€OMETPUUYECKYIO0 MNPOrpeccUuud MpH
pa3HbBIX crioco0ax 3agaHusl.

Pemiath 3agaum ¢ ucnoab3oBaHueM (QopMys N-ro 4djgeHa apuPMeTHYECKOU Hu
r€OMETPUYECKOMN IIPOrpeCCuii, CyM- MbI IIEPBBIX N YIICHOB.

N300paxkars YJEHBl [OCJIECAOBATCIBHOCTU TOYKAMHM Ha KOOPAMHATHOM
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qJjIeHa
apupMETHUIECCKOU U
r€OMETPUYECKOU
OpOTrpeECCU, CYMMBI
MEPBBIX N YIICHOB.

N3o06pakenue
YJICHOB apudme-
TUYECKOU U
r€OMETPUYECKOM

OPOTrpECCUN TOUKAMU
HAa KOOp- JIMHATHOU
MJIOCKOCTH.
JInHEenHBbIM 17|
3KCIOHEHIUAJIb-
HBIW POCT.

CrnoxHbl€ TPOLEHTHI

IINIOCKOCTH.

PaccmarpuBars npuMepsl NPOLECCOB M SIBJCHUN U3 pe- aJbHOM KU3HM,
WUTIOCTPUPYIOLIIUE W3MEHEHHE B apud- METUYECKOM MNporpeccuu, B
reOMETPUUYECKOMN MPOTrpec- CUM; U300pakaTh COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpa- (puyecku.

PemiaTs 3aga4mn, CBsI3aHHBIC C YHCJIOBBIMU TMOCJIEA0OBA- TEILHOCTSIMU, B TOM
qHCclie 3aJla4d U3 PeaJIbHOW >KH3HH C UCMOJB30BAaHUEM ITU(PPOBBIX TEXHOJIOTHUH
(PIIEKTPOH- HBIX TAOJUIl, TPAPUIECKOTO KAJIbKYJIITOpa U T.I1.).

PemiaTrh 3aga4yu Ha CJOKHBIE MPOLICHTHI, B TOM YHUCJE 3aJla4yd U3 PeaJIbHOM
MPAKTUKH (C UCTIOJIb30BAHUEM KaJIbKYJISITOPA).
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3HAKOMHUTLCH C I/ICTOPI/Ieﬁ Pa3BUTHUA MATCMATUKH

IToBTOpEHME
,
00001IEHHE,
cucTreMaTm3
anus
SHAHMIT

(18 u)

Yuciaa "
BbIYHCJIEHUS
(3anmuce, CpaBHEHHUE,

JOCUCTBUS C JICHUCTBU-
TECIIbHBIMHA
4qucjiaMH, 4YUCJIOBas
npsiMasi; MPOUECHTHI,
OTHOIIE- HHS,
OPOTIOPIHNH;
OKpYTJICHHUE,
OpuOJIMKEeHUE,

OINCHKA;, pPCHIIcC- HHC

TEKCTOBBIX 3aga4
apudpmMe- THYECKUM
CIIocoOoMm)

OnepupoBath MNOHATHUSAMH: MHOXKECTBO, IIOJMHOXKECTBO, ONEpalldd Haj
MHOYXECTBAaMHU; MCHOJIB30BaTh rpadude- CKOS MPEJICTAaBICHUE MHOXECTB IS
OIMCaHMs peajib- HbIX IMPOIECCOB U SIBJICHU, IPU PEIICHUH 3aJa4 U3 ApYy- T'X
YYE€OHBIX TPEIMETOB.

AKTyaJII/I3I/IpOBaTb TEPMHUHOJOIHI0 U OCHOBHBLIC aeu- CTBUsA, CBA3AHHBIC C

YucCJIaMHM. HaTypaJdbHOE 4YHCJIO, IIPOCTOC M COCTAaBHOC 4YHCJIa, ACIHMOCTH
HaTypaJIbHbIX YHUCCJ, IIPU3HAKHW ACIMMOCTH, ILICJIIOC qHuCJIo, MOAYJIb 4YHCIIA,
OOBIKHOBEHHAS nu ACCATHUYHAA I[pO6I/I, cranaapT- HBIHN BHUA qucliia,

apu(pMEeTUYECKUI KBaJIpaTHbI KOPEHb.

1
31ech Npe/ICTaBIEHBI DJIEMEHTHI COAEPKaHUsI Kypca, u3ydaBuivecs B 5—8 Kjiaccax U TpeOyrolrue NOBTOPEHUs,

0606HI€HI/IH Hu cucreMarm3alnuu. O6pamaTLcs{ KOTOMY MaTcpualy MOXHO B BUJIC aKIICHTA Ha 3aBCPIIArOIIICM 3Tarlc

HN3Y4YCHHU KypCa 9 kJjacca uiamu paciapecacisiTb 110 COOTBECTCTBYIOINM TECMATHYCCKHUM pa3 AcJIaM, NM3YydaCMbIM B

T€UeHHE yuyeOHOro rojaa.
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Ha3zBanue

pasaeJia (TeMbl) OcHoBHOE OcHoBHBIC BUABI JAeATEJIbHOCTH 00yYaKOUIUXCS
Kypca (4ucio COACPKAHUE
4acoB)
BbInoHATH JAelcTBHS, CPABHMBATHL M YNOPAJAOYMBATH YHCIA, NPEACTABIIATH
4YHyclia Ha KOOPJMHATHON NPSIMOM, OKPYIJIATH YHCJIA; BBINMOJHATH NPUKUAKY M
OLIEHKY pe-3yJIbTaTa BBIYUCIICHUI.
Pemiath TekcToBbBIE 321a4M apUPMETUUECKUM CIIOCOOOM.
Pemiate npakTuyecKkve 3aJadM, COJEpIKAIIME NOPOLEH- Thbl, JO0JIM, YacTH,
BBIPA’XKAIOIIME 3aBUCUMOCTH: CKO- POCTh — BpE€MsI — pPaCCTOSHHUE, IIeHa —
KOJIMYEe- CTBO — CTOUMOCTb, OOBEM paboOTbl — BpeMss — Mpo-
U3BOAUTENBHOCTH TPYy/a.
Pa30uparh peasbHbIC )KU3HEHHBIE CUTyalluv, (pOPMYJIM- POBATh UX HA S3bIKE
MaTE€MaTUKH, HaXOAMThb pPCEIICHUE, NPUMEHssI MaTeMaTU4YeCKWW arrmapar,
MHTEPNPEeTHUPO- BATh PE3yJIbTaT
Anareopanveckun | OnepupoBaTb NOHATHUSAMM: CTEICHb C LEJIBIM MOKa3aTe-JieM, apupMeTUYECKUA
€  BbIpa)keHHMsl | KBaJpaTHbIII KOPEHb, MHOTO- YJICH, ajredopandeckasl 1poOb, TOXJIECTBO.
(mpeobGpazoBaH BbINOJHATL OCHOBHBIE JAeMCTBHUS: BBINOJHATH pacdyéTel N0 (QopMmyJiam,
ne anreOpauye- | NpeoOpa3oOBBIBATH LiCJIbIe, IPOOHO-pallu- OHAJIbHBIC BBIPAYKECHUS U BBIPAKCHUS
CKUX C KOpHSIMM, pe€a- JIM30BbIBATh PA3JI0KEHUE MHOIO4JIe€Ha Ha MHOXHUTEIH, B
BBIpa’KEHUMH, TOM 4YHCJIE C MCIIOJIb30BaHUEM (OpMYyJ pa3HOCTH KBa- JIpaTOB U KBajgpara
JIOITYCTUMBIE CyMMBbI U Pa3HOCTHU; HAXOAUTh HO- IYCTUMbIC 3HAUYCHUSI NEPEMEHHBIX sl
3HAYEHUS) JIPOOHO-paIMO- HAJIbHBIX BBIPAKECHUM, KOPHEH.
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MoaeaupoBaThb ¢ NOMOIIBIO (POPMYJT pealibHBIE MPOIEC-ChI U SIBJICHUS

DOyHKUIUH

(mocTpoeHue, CBOM-
CTBa U3YUYCHHBIX
byHKIIMI; rpa-

(puueckoe pernieHue
YpaBHEHUH W  UX
CHUCTEM)

OnepupoBarb noHATHUAMHU: GyHKUUSA, TpaduKk (PyHKIUU, HyIu (PYHKIUH,
OPOMEKYTKU 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs, yOBIBaHWUSI,
HauOoJIbIICe U HAUMEHbIIIEE 3HAUCHUS (PyHKIIUU.

AHAIN3UPOBATHh, CPABHUBATh, OOCY:KIaThb CBOIiCTBa (YHKIMI, CTPOMTH HX
rpaduKku.

OnepupoBarh NOHATHAMM. IpsMasi  NPONOPLHUOHAIBHOCTb, OOpaTHas
NPOIOPLUOHAIBHOCTD, JIMHEWHasi  (PyHKUMs, KBaJapaTuyHas (QyHKIUS,
napaodoJa, runepboJia.

HUcnoab3oBars rpa@ukM JI1 ONPEAEJICHUS CBOWCTB, MPOLECCOB H
3aBUCUMOCTEM, ISl pelIeHUs] 3aJady U3 JAPYrux Y4deOHbIX NOpPEIMETOB U
peajbHOM KM3HU; MOJAEJIUPOBATH C MOMOIIBIO I'Pa(UKOB peanabHbIE ITPOLIECCHI
U SIBJICHUSL.

Beipa:xats (popMys1aMu 3aBUCUMOCTH MEXAY BEIUYUHAMU
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PABOYAA ITPOI'PAMMA

YYEBHOI'O KYPCA «'EOMETPHS». 7-9 KJIACCBHI

LEJIN U3YYEHUA YUEBHOT'O KYPCA

«MaremaTuky Yy’K€ 3aTeéM Y4YUTh HaA0, YTO OHA yM B IIOPSAIOK
OPUBOIUT», — MHCaAJ BEJIUKUU PYyCCKUM ydeHbId Muxaumn BacuinbeBu4
JlomoHocoB. 11 B 3TOM COCTOUT OJJHA U3 ABYX lIeJIell 0Oy4YEeHUsI TeOMETPUU
KaK COCTAaBHOW YacTH MaTE€MaTHUKH B MIKOJIE. DTOW LEJIU COOTBETCTBYET
JOKa3aTeabHast JIUHUS npenogaBaHus r€OMETpPHU. Cnenys
MpeJICTaBICHHON pabodel mporpamMme, HadydHasi C CEAbMOrO Kjlacca Ha
ypoKax TeOMETpPUU OOyYaroUIUNCs YUYUTCS MPOBOJAUTH JIOKa3aTeJIbHBIC
paccyXJeHus1, CTPOUTh JIOTHYECKHE  YMO3aKJIIOUCHHUSA, JOKa3bIBaThb
WUCTUHHBIC YTBEPXKAEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXHBIM,
IPOBOAUTL PACCYXKAECHUSI «OT I[POTHUBHOIO», OTJIUYATh CBOWCTBA OT
OPU3HAKOB, (popmynupoBaTth oOpaTHbIe YTBEPKIAECHUSA. Y UYEHUK,
OBJIQJIEBIIUN HCKYCCTBOM paccCyXaaTb, OyJIeT TIMPUMEHATh €ro U B
okpykaromen xu3Hu. Kak nmcan reomerp u nenaror HMropes denopoBud
[MapeiruH, <«JIIOABMHA, T[MOHUMAIOIMMUMH, 4YTO TaKO€ J0Ka3aTeiabCTBO,
TPYJHO U JJa)K€ HEBO3MOXHO MAaHMILYJIMPOBATH». 11 BOTOM COCTOUT BaKHOE
BOCIIMTATEJIbHOE 3HAUYCHUE U3Yy4YE€HHUSA TIE€OMETPUH, IIPUCYIIEC HWMEHHO
OTEYECTBEHHOM MareMaTH4ecKon 1Koje. Bmecre ¢ TemM aBTOpBHI
OporpaMMbl  MPEAOCTEPETAOT YUUTEJA OT H3JMIIHEro ¢opMainzma,
OCOOEHHO B OTHOIIEHWW Hayajl U OCHOBaHUU reomerpuu. DOpaHIly3CKUUN
matematuk JKan JlbengoHHEe 1O >3TOMY MMOBOAY BBICKa3zajcs Tak: «Yto
KacaeTcsl JICIUKATHOU TPoOJIEeMbl BBEAEHUSI «aKCHOM», TO MHE Ka)KEeTCsl,
4TO Ha MEPBBIX MOpax HYKHO BOOOIIe n30erarb NpPpOU3HOCHTH CaMO DTO
ciaoBo. C Jpyroil e CTOPOHBI, HE CJIEAYEeT YIIyCKaTb HH OJHOU
BO3MO>XHOCTHU JaBaTh IIPUMEPHI JIOTUYECKUX 3aKIJIIFOYECHHUU, KOTOPBIE KYyIa
B Ooinblielt wMepe, YeM uaesi aKCUOM, SBJISAIOTCS HWCTUHHBIMH U
€IMHCTBEHHBIMU
JABUTAaTEIAMHA MAaTEMATUYECKOTO MBIIIIJICHUS.

Bropon 1enpro n3ydeHusi T€OMETPHUU SABJISIETCS HCIOJIB30BaHUE €€ KaK
WHCTPYMEHTA NPHU PEIIEHUU KAK MaTrTe€MaTH4YE€CKUX, TaK U NMPAKTHYECKHUX
3aZlay, BCTPEYAIOIIMXCS B peajlbHOM XKWU3HU. OKOH- 4YHMBIIHUN KypC
r€OMETPHUU MIKOJIbHUK JIOJDKEH OBITh B COCTOSIHUU  OIPEJCIUTH
reoOMEeTPUYECKYIO (PUTrypy, OITMCaTh CJI0OBAMU JIaHHBIN YEpPTEK UIIU PUCYHOK,
HAWTH TLUIOIIA/Ib 3€MEJIbHOTO y4YacTKa, pac- CYUTaTh HEOOXOJIUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabenst wiau TpeOyemble pa3Mepbl rapaxka s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIIUTEIbHAsI JIMHUS B
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U3YyYEHUM T'€OMETPUH B IIKoJE. JlaHHasi mpakTuyueckasi JIUMHUS SIBJISIETCS
HE MeHee BakHOU, uem nepsas. Emé Ilmaron mnpeamnuceiBaig, dYTOOBI
«rpaxnane IIpekpacHoro roposa HHM B KOEM CIIydya€ HE OCTaBJISJIA
reOMETPHUIO, BE€JIb HE- MAJIOBAKHO Ja)ke MOOOYHOE €€ NPUMEHEHHE — B
BOCHHOM JI€N€ JOa, BOPOYEM, W BO BCEX HayKaxX — JUISI JIYYIIETrO HX
YCBOEHUS: Mbl B€Ib 3HAaeM, Kakasi OSCKOHEYHAasl pa3HUIIA CYIIECTBYET MEXKIY
4EJIOBEKOM IIPUYACTHBIM K TE€OMETPUU UM HENpudacTHbIM». Jlasi 3TOTrO
YUHUTEII0 PEKOMEHAYETCsl MoJA0UpaTh 3aa4d NPaKTHUIECKOro XapakTepa JJist
paccMaTpUBaE€MbIX TEM, YYUTh JETEU CTPOUTh MaTEMaTHYECKHUE MOJIECIU
peanbHBIX >XU3HECHHBIX CHUTyallud, IMPOBOJWUTH BBIYHUCIEHHUS W OLICHUBATh
aJICKBATHOCTh MOJIYYEHHOro pesyiabTrara. KpailHe Ba)XHO NDOAYEPKUBATH
CBSI3U T€OMETPHUU C JAPYTrMMHU NpeaIMEeTaMH, MOTHBH- pPOBAaTh HUCHOJb30BaTh
OTpeNeJICHUusI TEOMETPUYECKUX (PUTYp ¢ TO- HATHH, IEMOHCTPHUPOBATH
OPpUMEHEHUE TMOJYUYEHHBIX yYMEHUU B (U- 3UKE U TEXHHUKE. ODTHU CBSI3U
HauboJsiee SpKO BUIHBI B TeMmax «BekTopb», «TpUroHomerpudyeckue
COOTHOIIICHUs», «MeToa koopauHaTt»u «Teopema ITudaropa.

B 3akirouenune conuiéMcst Ha BEJIMKOTO MaTeMaThKa U actTpoHoMa Moranna
Kemiepa, 4uto6bl emé€ pa3 MNOAUYEPKHYTH W METAIlpeIMETHOE, |
BOCIIUTATEJIbHOE 3HadYeHWe reoMeTpud: “‘Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus tributum inter causas est,

cur homo sit imago Dei™".

MECTO YUYEGHOI'O KYPCA B YYEBHOM I1JIAHE

CorylacHo yueOHOMY IulaHy B 7—9 Kijlaccax u3ydaeTcss Yy4eOHBbIM Kypc
«l'eomerpusi», KOTOpPBIM BKJIIOYAET CJIEAYIOIIHME OCHOBHBIE pPa3aeibl
coneprkanusi: «I'eomerpuueckue GUrypbl 1 UX CBOWCTBa»,

«I3MepeHue TeOoMEeTPUYECKUX BEIMYMH», a Takxe «/lexkapToBsl
KOOPpAMHATBI Ha IUIOCKOCTH», «BekTopel», «/IBHKEHHS IUIOCKOCTH» U
«IIpeoOpa3zoBaHust TOTOOUS.

YueOHbIM MJIaH MNOpeaycMaTpUBaeT HM3YUYEHHME TI€OMETpUU Ha 0a3zoBOM
YPOBHE, UCXOJs U3 HE MeHee 68 yueOHBIX 4YacOoB B yUY€OHOM IOy, BCETO 3a
Tpu roga oOyueHuss — He meHee 204 gacos.

! I'eomeTpus equHa U BedyHa, oHa Onucrtaet B boxxbem ayxe. Hamra npu-
YAaCTHOCTh K HEM CIIY>KUT OAHUM M3 OCHOBAaHWUM, IO KOTOPBIM YEJIIOBEK
noJbkeH ObITh obOpa3zom boxxeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COAEP)XXAHHME YYEBHOI'O KYPCA (ITO 'OAM OBYUEHUA)
7 KJ1acc

HavaneHble noHsiTUsI TeoMeTpur. Touka, npsimasi, OTPE30K, Jy4d. YTOJI.
Buaer yrnoB. BeprukanbHble M CMEXHBIE yribl. buccekrpuca yria.
JlomaHnass, MHOTrOyroJibHUK. llapamienbHOCTP W NEPHEHIAUKYISIPHOCTH
OpPsIMbIX.

Cummerpuunbie ¢Gurypsl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETpPHHU.
IIpumMepbl cCHUMMETPUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE HOCTPOEHHS C MOMOINBIO HUPKYJIsI W  JHMHEUKH.

TpeyronsHuk. BricoTa, Mmenuana, OuMcceKkTpuca, UX CBOMCTBA.
PaBHOOenpeHHBIT W  PaBHOCTOPOHHHUH  TpeyrojibHUKH. HepaBeHCTBO
TPEYTrOJbHUKA.

CpolicTBa U HpHU3HAKHU PAaBHOOEJPEHHOro TpeyrojabHuka. [Ipu- 3nHaku
paBEeHCTBA TPEYTOJIBHUKOB.

CpoiicTBa M MNOPU3HAKU NApaAJUIEIbHBIX NpsAMbIX. CymMma yrIjoB
TpeyrojJbHUKA. BHEIHUE yTJIbl TPEYTOJBbHHUKA.

ITpssMOoyTOonbHBIN TpeyrojbHUK. CBOWCTBO ME€AHAHBbI MPSAMO- YyTOJIBHOTO
TPEyroJbHHUKA, NPOBEAEHHOU K ruUnoreHys3e. IIpu3Hakm paBeHCTBa
OPpAMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpAMOYTronbHBIN Tpe- YTOJIBHHUK C YIJIOM
B 30°.

HepaBeHncTBa B reoMeTprUU: HEPABEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O
JJIMHE JIOMaHOUW, TeopemMa O OoJbllleM Yyrjie ¢ OOoJbIIe CTOpPOHE
TpeyroabHuka. IleprnieHauKkysip 1 HaKJIOHHAs.

I'eomerprnueckoe wmecTto TOYEK. buccekTpuca yrja W CEpeauHHBIN
NEPIIEHAUKYJIISIP K OTPE3KY KaK Fr€OMETPUUECKHUE MECTA TOUYECK.

OKpy>XHOCTh M Kpyr, XOopJa W JUuaMeTp, HUX cBoMcTBa. B3aummHoOe
pacnoioXXeHHUe OKpYKHOCTH U npsimod. KacarenpHass U cekymas K
OKpy>XHOCTH. OKPY>KHOCTbh, BOMCAaHHAasA B yroJjl. Brimcannast u onnmcanHasi
OKPY>KHOCTH TPEYyTrOJIbHUKA.

8 KkJ1acc

YereipéExyroabHuku. llapamienorpamMMm, €ro IMnpuU3HaKu W CBOMCTBA.
YacTtHble cilydyau napajuieaorpaMmMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJpar), Ux
NpU3HAKU U CBOMCTBa. Tpanenusi, paBHOOOKasl Tpanenus, e€ cBoMcTBa U
npu3Haku. [IpsaMoyrosgbHas Tpanenus.

Meron ynsBoeHuss meauansbl. llenTpanbHas cummerpusi. Teopema dasieca

U TEOpEMA O MPONOPLHUOHATBHBIX OTPE3KaX.

CpenHue JUHUM TpEeyroJjibHUKa U Tpaneuuu. LlenTp macc TpeyrojapHHUKA.

Ilono6bue TpeyroabHUKOB, Ko3(hgdunueHt nomaoodus. I[IpuzHaku momodOus
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TpeyroiabHUKOB. [[puMeHeHune nmoaoousi mpu pelieHuy NPakTUIEeCKUX 3aaad.

CpoiicTBa momaaei reomerpuueckux puryp. @opmyssl s MIJIOMIaAN
TpEeyroJibHUKa, IapajienorpamMmma, pomoOa wu Tpaneuuu. OTHOIIEHUE
101 Ae MoT00HBIX PUTyp.

Bperuucnenne riomane  TPEYroJbHUKOB YW MHOTIOYIOJIBHUKOB — Ha
KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue teopemnl Iludaropa npu pemmeHuun
OpaKTUYECKHUX 3ajiad.

CuHyC, KOCUHYC, TAHI'€HC OCTPOrO yrIja OpsIMOYTOJBHOI'O TPEYTOJbHHUKA.
OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO. TpHUrOHOMETPHUUECKHUE
¢dysaknuu yrinos B 30°, 45° u 60°.

BrnimcaHHbI€ U LIEHTpaJIbHbBIE YTJbI, YTOJ MEXAY KacaTeIbHOWU U XOPJAOU.
Yrael MeXay XopJaMHd W CEKyHIMMHU. BrnincaHHble W ONHCAaHHBIE
4eTBIPEXYTOJbHUKN. B3anMHOE pacrnoyio)keHHue ABYX OKPYXHOCTEM.
Kacanue okpyxHoctei. OO11re kacaTeabHbIE K JIBYM OKPYKHOCTSIM.

9 kitacc

Cunyc, kKocuHycC, TaHreHc yrioB or 0 mgo 180°. OcHOBHOE TpHUro-
HOMETPHUYECKOE TOXKIAECTBO. DPOpMynbl IPUBEICHUS.

Pemrenue TtpeyronpHukoB. Teopema KOCHMHYCOB W TEOpeEMa CHHYCOB.
Pemenue mpakThuyeckux 3agad C MCHOJb30BAHHUEM TEOPEMBbI KOCUHYCOB H
TEOPEMBI CUHYCOB.

IIpeoGpazoBanue nogoodus. [logodre cooTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOU3BEAECHHUM OTPE3KOB XOpJl, TEOPEMBI O IPOU3BEAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

BekTop, nanuHa (MOAOyJib) BEKTOpa, COHAaIpPaBJICHHbIE BEKTOPHI,
MPOTHUBOMNOJIOKHO HAaMNpPaBJIIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIl€palliyu HaJl BEKTOpaMu. Pa3noxkeHue Bekropa 1o
JIBYM HEKOJUIMHeapHbIM BekTopaM. Koopamnartel BekTOpa. CxansipHOe
HPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JJIS1 HAXOXKAEHUS JJIMH U YIJIOB.

JlekapTOBBl KOOpAMHATBHI Ha IUJIOCKOCTH. YPaBHEHHUS NPsIMOM WU
OKPY>XHOCTH B KOOpAMHATax, MNEpPEeCcCEUYCHUE OKPY>KHOCTEH U MPAMBIX.
MeToa KOOpAUHAT U €TI0 IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJBbHUKHM. JIlIMHa OKpy»XHOCTH. I'panycHas wu
paauaHHasi Mepa yria, BbIUHUCJICHUE JUIMH Oyr OKpy>kHocTteu. [lnomans
Kpyra, CeKTopa, CerMeHTa.

JBr>xeHus JIOCKOCTH u BHYTPEHHHE CUMMETPHUU puryp
(pmemeHnTapHsblie TipeacTasiaeHus). [lapannensubiii nepenoc. [ToBopoT.
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IIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTAThI OCBOEHUS [IPUMEPHOM PABOYEN
[TPOI'PAMMBI KYPCA (I1O 'TOJAM ObYYEHU )

OcBoenne yuebHoro Kypca «l'eomeTrpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO  o0OecrniedmBaTh  JIOCTHMDKEHHE — CIEAYyIO-  IIHX
MIpEeAMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB:

7 KJ1acc

- Pacno3HaBaTh W3y4YE€HHbIE TI'€OMETpUUECKHE QQUTYPBI, OIPEHACIATh HX
B3aUMHOE PAacCHOJIOKEHUE, H300pakaTh TeOMETpUYEeCcKUe (GUTyphbl;
BBINOJIHSATh YEPTEKU MO YCIOBHUIO 3a4auu. M3MepsATh JIMHEWHBIE U YTIIOBBIE
BeJINM4WHbI. Peniate 3a1adud Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEIUYUH
YTJIOB.

- Jlemath TpyOyrO OIICHKY JMHEHWHBIX W YTJIOBBIX BEJIUYWH NPEIMETOB B
peaJibHOM >KU3HU, PA3MEPOB MPUPOIAHBIX OOBEKTOB. Paznuuarh pa3mMepsl
ATUX OOBEKTOB MO MOPSJAKY BECIUYUHBI.

- CTpouTh 4EPTEXKU K T€OMETPUUECCKUM 3aJ[adyaM.

- Ilonp30oBaThCsi NMpU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, MCIIOJIb30BaTh
OpU3HAKM U CBOWCTBA PABHOOCAPEHHBIX TPEYTOJbHUKOB IPHU PEIICHUU
3a/1ad4.

- IIpoBOAUTH JIOTUYECKHUE PACCYXKIEHUSI C MCIIOJIb30BAHUEM TI€OME-
TPUYECKUX TEOPEM.

- Ilonp30BaThCsl MpU3HAKAMU PABEHCTBA HPSMOYTIOJIBHBIX TPEYTIOJIbHUKOB,
CBOMCTBOM MEJ/IMAaHbl, NPOBEIAEHHONW K THUIIOTEHY3€ IPSIMOYTOJbHOI'O
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3ajiay.

- OrmpenensTh NapajUICIbHOCTh NPSIMBIX C IOMOIIBIO YTJIOB, KOTOpPBIE
obpa3zyer ¢ HuUMHU cekymas. OrnpenensiTh napajuiedIbHOCTh TIPSIMBIX C
MNOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOW MHPSAMOM O TOYEK
IPYyrov nNpsMoOu.

- PemmaTe 3ajaumn Ha KiieTyaTtoi Oymare.

- IIpoBOaUTH BBIYMUCICHUS U HAXOJAUTHh UHCIIOBBbIE U OYKBCHHBIC 3HAUCHUS
YyIrJIOB B TE€OMETPUYECKHX 3aJadax C HWCHOJIb30BAHUEM CYMMBI YTJIOB
TPEYroJIbLHUKOB U MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPU
NEPECCUYCHUH JBYX MNapajUlelbHBIX  OpPsSIMBIX  cekymier. Pemars
PAKTUYECKHE 3a1a4U Ha HAXOXJE- HUE YIJIOB.

- Brnaners MOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEIACISIThH
OUCCEeKTpUCY yIja W CEPEAUHHBIM NEePHEHIUKYJSApP K OTPEe3Ky Kak
r€OMETPHUYECKHUE MECTA TOUYEK.

- @opMyJIUpPOBaATH OMNPENEIICHUS OKPY>XHOCTH M Kpyra, XOpAbl U AUaAMETpa
OKPY>KHOCTH, MNOJIb30BATBCI HWX CBOUCTBAMH. YMEThb NOPUMEHATH 3TH
CBOWMCTBA MpPU PEUICHUU 3aaad.
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- Brnagers mOHSTHEM OIIMCAHHOW OKOJIO TPEYrOJIbHHKA OKPY>XHO-CTH,
yMeTb HaxoauTb €€ uneHtp. lloab3oBaTtbcs ¢dakTamMum O TOM, 4YTO
OMCCEKTPUCHI YIJIOB TPEYTroJbHHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O
TOM, YTO CEPEAMHHBIC NEPHEHIAUKYJIISIPbl K CTOPOHAaM TPEYTrOJbHUKA
IEPECEKAIOTCA B OJHOU TOYKE.

- Brmaneres NDOHATHEM KacaTE€IbHOM K OKPYXXHOCTH, I10JIb30BAThCS
TEOPEMOM O TIEPIICHAUKYJSIPHOCTH KacaTelbHOW UM paauyca, IIpo-
BEEHHOI'O K TOYKE KacaHUsl.

- Ilomp30BaTbCsd MNPOCTEUIIMMHU T'€OMETPUUYECKMMHU HEPABEHCTBA- MU,
IIOHUMAaTh UX NPAKTUYECKHUI CMBICII.

- IIpoBOANTHE OCHOBHBIE TEOMETPUUECKHUE NOCTPOCHUS C TIOMOIIBIO TUPKYJIS
U JIUHEUKH.

8 KJ1acc

- Pacno3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX DSJIEMEH- Thl,
HO0JIb30BAaThCSI UX CBOMCTBAaMM NPU PEHICHUH I'€OMETPUYE- CKHUX 3aJ1a4.

- [IpuMensiTh CBOWMCTBA TOYKHU MEPECEUCHUS MEJIMaH TPEyrojibHUKa (1IIeHTpa
Macc) B pEIIeHHuU 3a7ad.

- Brnagerp TmOHSITHEM CpeaHEW JMHUMU TPEYrojbHUKA W Tpaneluu,
OPUMEHSITh WX CBOWCTBA TIIPU PEUICHHHU T'€OMETPUUECKUX 3ajad.
Ilonp30Barbcss Teopemort daneca U TEOPEMOU O IMPOHNOPLMOHAIIBL- HBIX
OTpe3Kax, HPUMEHSITh UX ISl pEIICHUS MPAKTUYECKUX 3a/1a4.

- IlpumeHsITP OpU3HAKU TIOAO0OUSI TPEYrOJbHUKOB B PEIICHUU TI€0-
METPUYECKHUX 3ajiady.

- ITons3oBaThcs Teopemoit Iludaropa njns penieHuss reoMeTpuye- CKUX U
npakTU4YecKux 3aaad. CTpouTh MAaTEMATUYECKYIO MOJIEJIb B MPAKTUYECKUX
3aJa4ax, CaMOCTOSITEJIBHO A€JIaTh YEPTEXK U HA- XOJAUTh COOTBETCTBYIOIINE
JIJTUHBI.

- Bnagerp NOHATHSAMHM CHHYCa, KOCHHYCa W TaHI€HCa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyrojbHUKA. [lonb30BaThCd 3TUMHU TOHSTHUSI- MU IJIs
pelIeHUsI NPAaKTUYECKUX 3aaad.

- Brpmuaucnasates  (pa3zuyHBIMHA - criocoO0aMH) TUIOIIAAL TPEYTOJbHUKA |
IUIOIIAANW  MHOTOYTOJBbHBIX (uryp (Mojap3ysch, TIJ€ HEOOXOAUMO,
KaJbKyJIITOpoM). [IpUMEHSITh MNOJy4YeHHBbIE YMEHHSI B IIpaKTUUEe- CKHX
3aziavax.

- BirageTrp NMOHSTUSIMHA BIIUCAHHOTO W LEHTPAJIBHOTO yIja, UCHOJb- 30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJIaX, yrjaxX MeXAy Xopaamu (ce- KYyIIUMH) U
yTJi€ MEXKJy KacaTeJIbHOU U XOPJI0 NPU PEHICHUH F’€OMETPUUECKUX 3aJ1a4.

- Brnazieth MOHSITUEM OMMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBOMCTBA
OIMMCAHHOIO YETBHIPEXYTOJIbHUKA TPU PEIICHUU 3aJ1a4.
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- IIlpuMeHsITh MOJTydEeHHBIC 3HAHUSI Ha MPAKTUKE — CTPOUTH MaTe- MATHUYECKHUE MOJECIIH ISl 3a/1a9 pealbHOU KU3HU U
MPOBOJAUTH COOTBETCTBYIOIIHE BBIYUCICHUS C NOPUMCHEHHEM TI0I00Us W TpH- TOHOMETpUU (MOJB3YSICh, THAC
HEOOXOAUMO, KAJIbKYJISITOPOM).

9 KJj1acc

- 3HaTh TPUTOHOMETpPUYECKHE (YHKIIHH OCTPBIX YIJIOB, HAXOJWUTh C WX IOMOIIBIO pPa3JIHUYHBIC DIEMEHTHI
OpSIMOYTOJIBHOTO  TPEYrojJibHUKa («pEIICHHE NOPsSMOYTOJbHBIX TPEYroJibHUKOB»). Haxoauts (Cc  HOOMOIIBIO
KaJIbKYJISITOPA) JUIMHBI U YTJIBI JUISI HETAOIU4Y- HbIX 3HA4YCHUM.

- Ilomb3oBarbest dopmysiaMu IIPUBEACHHUSI WM OCHOBHBIM TPHUTIOHO- METPHYECKHM TOXKJISCTBOM JJII HaXOKJICHUS
COOTHOIICHUN MEK Ay TPUTOHOMETPUUECCKUMU BEIUYUHAMMU.

- Mcnonbp30BaTh TEOPEMblI CUHYCOB U KOCHHYCOB JIJIsI HAaXOXKJICHUS PAa3JIMUHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE
TPEYTOJIbHUKOBY), IIPUMEHATh HUX IPU PEHICHHUH I'€OMETPHUICCKHUX 3a7ad.

- BrnazeTtsr NMOHSATUSIMH OpeoOpa3oBaHUsI MOJ00US, COOTBETCTBEH- HBIX AJIEMEHTOB MNMOAO0OHBIX (duryp. llonb3zoBaTbces
CBOWCTBaMHU TOJIO0USI MPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIATH JJIMHBI U Ha- XOJUTh YIJIbI Y NOJOOHBIX (uryp.
IlpuMensaTr cBolicTBa MOAOOMS B IIPAKTHYECKHX 3a7adax. YMETh MNPUBOJIUTH HOPUMEPHI MNOJOOHBIX GUTYD B
OKPY>KaIOIIEM MUpE.

- ITonb3oBaThCsi TEeOpeMaMMU O NPOU3BEACHHH OTPE3KOB XOpJ, O MPOMU3BEACHHUHM OTPE3KOB CEKYIIUX, O KBajpare
KacaTeJIbHOM.

- Ilonp30oBaTbCsi BEKTOpaMH, MOHUMATh HMX T'€OMETPHUYECCKHUN M (PH- 3HYECKHH CMBIC], NMPUMEHSITh HUX B PCHICHUH
reOMETPUYECCKUX B (pu3udeckux 3ajs1ad. [I[puMeHsTh CKaSIpHOE MPOU3BEJICHHUE BEK- TOPOB JJI HAXOXXJICHHUS UIUH U
YTJIOB.

- ITonmb30oBaThCsi METOAOM KOOPJIHWHAT HAa IJIOCKOCTH, TPHUMEHSTh €0 B PEHICHUU T€OMETPHUUYECKUX M ITPAKTUUYECCKHUX
3ajad.

- BrazgeTrs MOHSATHUSIMU TPABUIIBHOTO MHOTOYTOJIBHUKA, JJIUMHBI OKPY>KHOCTH, JJIMHBI JIYTH OKPY>KHOCTH U paJuaHHOU
MEpHBI yIjla, YMETh BBIYUCISITh MJIOMIAJb Kpyra u ero yacreu. [IpuMeHsiTh mo- IydeHHbIE YMEHHUSI B NPAKTHYECKHUX
3ajavax.
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- HaxoanTh ocu (M IEHTPHI) CAMMETPUHN (PUTYDP, TPUMEHSITh JIBUKCHUS TNIOCKOCTH B MPOCTEHUIITNX CITydasiX.

- IlpumeHATH MOJTyYEHHBIC 3HAHHUS HAa MPAKTUKE — CTPOUTHh MAaTEMaTHYSCKHE MOJCIH JJIs 3a7a4d pealbHOUW >KU3HHU U
MPOBOJIUTH COOTBETCTBYIOIIUE BBIYHCIICHUS C IMIPUMEHEHHUEM MOJ00HS U TPUTOHOMETPUUECKUX (DYHKITHUN (MTOIB3YSCh,
1€ HEOOXOAUMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHUE VYEBHOI'O KYPCA(IIO I'OAAM OBYYEHUA)

7 xjiacc (He MeHee 68 )

Hassanmue OcHOBHBIE BU/IBI 1€SITEJIbHOCTH 00yYAKOIIMXCS
pasaena OcHoBHOE
(TeMbI) coaepkaHue
Kypca (4uciI0
4acoB)
IIpocreitiuue | IIpocrenmume @opMyJIMPOBATH OCHOBHBIC MOHITHUS U ONPEICICHUS.
reoMeTpu4ecKl| reOMEeTpUUECKUEe 00b- Pacno3naBaTh U3yUEHHBIE TeOMETpUUECKUE (DUTYPhI, ONpPeaeasiTh UX
e €KThI: TOYKH, B3aUMHOE PACHOJOKXEHUE,BBIMOJHATH YEPTEXK 10 YCIOBHUIO 3aJ1a4U.
durypsbi OopsiMble, Jy4Yd U ITpoBoaAUTH NPOCTEUITNE TOCTPOCHHUS C MOMOILBIO IIUPKYJISI U JTUHEUKHU.
" UX| YIJIbl, MHOTOYTOJIbHUK, W3MepATHh JIMHEWHbIE U  YIJIOBBIE BEIMYHWHBI T€OMETPUUYECKHUX U
CBOIiCTBA. JJoMaHasl. OPAKTUYECKUX OOBEKTOB.
HN3mepenue CMmexHbIe u Onpeaeasitb «Ha TJa3» pa3MeEpbl peajlbHBIX OOBEKTOB, HPOBOJAUTH
reoMeTpu4ecKd| BEpTHUKAJIbHBIE YTJIbI. rpyOyIo OLICHKY UX pPa3MepOB.
X Pa6Gora ¢ mpocrerimumy Pemats 3aga4yu Ha BBIUYMCICHUE JIJIMH OTPE3KOB M BEJIMYHH YTJIOB.
BeJIUYUH qyepTerKaMU. PemiaTh 3a/1aun Ha B3aMMHOE pPacHOJIOKEHUE T€OMETPUUECKUX PUTYP.
(14 u) N3mepenue muHeWHbIX| [IpoBoauTh KiaccuPUKAIMIO YTJIOB, BBIYUCIATH JIMHEWHBIC U YTJIOBBIC
W YIJIOBBIX BEJIMYWH, BEJIWYUHBI, NIPOBOJAMTH HEOOXOJIUMBIEC JIOKA3aTEIIbHBIE PACCYXKJICHUS.
BBIUHCJICHHUE OTPE3KOB| 3HAKOMHUTBLCH C UCTOPHUEN PA3BUTHS I'€OMETPUU
U YTJIOB.
Ilepumerp U 1UIOIAAB
(uryp, cocTaBIECHHBIX
U3 OPSIMOYTOJIBHUKOB

84



Ha3zBanue

OcHoOBHBIE BUIbI IESITEJIbHOCTH 00yYAKOIUXCS

pasziena OcHoBHOE
(TeMbI) coJiepkaHmne
Kypca  (4ucjI0
4acoB)
Tpeyroabn ITonsstTue o paBHBIX | Pacmo3dHaBaTh mapbl paBHBIX TPEYTOJbHHUKOB Ha TOTOBBIX dHepTexkax (C
HKH (22 4) TPEYroJIbHUKaX ¢ | YKa3aHUEM IIPU3HAKOB).

IICPBHUYHBIC
npeacTraBJICHUA o

paB- HBIX
(KOHI'pY>HTHBIX)
(purypax. Tpu
npu3HaKa
paBeHCTBa
TPEYTOJIbHU- KOB.
ITpusnaku
paBeHcTBA
OpsSIMOYTOJIb- HBIX
TPEYTOJIbHUKOB.
CBoucTBO Me-
JTAAHBbI
OPsIMOYTOJIBHOTO

TPEYTOJIb- HUKA.
PaBHOOenpeHHBIC 1

PaBHOCTOPOH- HUE

BeiBOAUTH ciie/ICTBUSL (PaBEHCTB COOTBETCTBYIO- IIHUX DAJIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

(I)OpMyJ'II/IPOBaTb OIIPpCOCICHUA: OCTPOYI'OJIBHOTO, TYIIOYI'OJIbBHOTI'O,

MPSIMOYTOJIBHOTO, PABHOOEIPEH- HOTO, PABHOCTOPOHHETO TPEYTOJbHUKOB;
OHCCEK- TpHUCHI, BBICOTBI, MEJIHAHBI TPEYroJbHUKA; CE€pe- AUHHOTO
NEPHNEHIUKYJISIpA OTPE3KA; IEPUMETPA TPEYTOJIbHUKA.

DopMyJaMPOBATH CBOMCTBA U MIPU3HAKU PABHOOE- APEHHOTO TPEYTroOJIbHUKA.
CrpouTths YepTexu, peliaTh 3aJa4d C NOMOIIBIO HA- XOXKJICHUS PABHBIX
TPEYTrOJIbHUKOB.

IIpyuMeHsaATHL TMPU3HAKU PABEHCTBA IPSIMOYTOJBbHBIX TPEYIrOJIBHUKOB B
3ajiayax.

HUcnouan3zoBars 1udpoBbIe CBOWCTB

AJIsA  HCCJIed0- BaHUA

pecypcal
n3y4yaeMbIx QuUryp.

3HAKOMUTBCHA ¢ MCTOPHUEN pa3BUTUI F€OMETPUU
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TPEyTrOJIbHUKHU.
IIpnzHaku 171
CBOMCTBA
paBHOOEAPEHHOTO
TpEy- rOJIbHUKA.
OoJbIlIeH
Tpey-
JICKUT

IIpoTus
CTOPOHBI
roOJIbHUKA
OOJIBLIINM YTOJI.
I[Ipocrenmue
HEpPaBECHCTBA B
r€OMETPHUMH.
Hepasencrtso
TPEYIrOJIbHUKA.
Hepasencrtso
JIOMAHOMW.
IIpssMmoyTronbHBIN
TPEYTOJIbHUK C
yriiom B 30°.
IlepBbie TIOHSATHS O
JI0Ka3aTelabCTBAX B

r€OMETPUH
[Hapanaenasnbie | IlapamiensHble @opmyaupoBaTh MOHATHE  IMAPAJUICIBHBIX  [Ops- MbIX, HAXOAUTH
npsmble, psIMbIE, UX CBOW- | NPAKTUYECKUE NPUMEPHIL.
cyMMa  yIJIOB | CTBa, IIateiii | U3yuarsp cBOWCTBAa yIrjoB, OOpa30BaHHBIX TIIPpU [€- PECEUCHUU
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TPeyroJabHHKA
(14 )

MOCTyJiaT
EBknuna. Hakpect
JIeKalue,
COOTBETCTBCH- HbIC
U OJHOCTOPOHHUE
yTJibI (0Opa-

IapaJuICIIbHBIX IIPAMBIX ceKymeI‘/’I.

30BAHHBIC apu
nepeceuyeHun
napajg-  JEJIbHBIX
OPsIMBbIX
CEKYIICH).
IIpu3nak
napayuIeJIbHOCTH
OPSIMBIX qepes
PaBEHCTBO
paccTossTHUM OT TO-
4eK OJHOM IMPSIMOU
A0 BTOpPOM  IIpsi-
MOM.

CymmMma YTJIOB
TPEyTroJIbHUKA u
MHO-TOyTOJIbHUKA.

Buaeurnue YTIJIBI

TPpCYTOJIbHUKA

IIpoBoauTe O0KAa3aTEJbCTBA NAPAJUICIBHOCTH JBYX IMPSAMBIX C ITOMOLIBIO
YIJIOB, OOpa30BaHHBIX IPU IEPECEUEHUHU IFTHUX NPSAMBIX TPEThEH MPSIMOM.
BbI4ucaAThL CYMMY YTJIOB TPEYTOJIBHUKA U MHOT'O- YTOJIbHUKA.

HaxoaurTh 4uCIOBbIE U OYKBEHHBIE 3HAUEHUSI YIJIOB B T'€OMETPHUUYECKHUX
3a/jayaX C HCHOJB30BAHU- €M TEOPEM O CyYMME YIJIOB TPEYIOJIbHHUKA U
MHOI'O- YI'OJIbHUKA.

3HAKOMHUTBCS C HCTOPHUEN Pa3BUTHU F'€OMETPUU
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Oxkpy:xHO

CTh "

KpYT.
I'eomeTpuueckue
NMOCTPOEHUs

(14 g)

OKpy>KXHOCTb,

XOPpAbI u
AuaMeTpHhl, ux
CBOMCTBA.
KacarenbHas K
OKpYXK- HOCTH.
OKpy>XHOCTb,

BIIMCAaHHAsI B YTOJI.
Ilonstne o I'MT,

OPUMEHEHUE B
3agadax.
buccekTpuca U
CepeIuH- HBIN
HNEPHIEHIUKYIISIP
Kak reome-
TPUYECKHE MeECcTa
TOYEK.
OKpy>XHOCTb,
ONHCAHHAasI OKOJIO
TpPEyTrOJbHUKA.
Brincannas B
Tpey- TOJBHUK
OKPYKHOCTb.

IIpocretimme 3aga4ymn

Ha IMOCTPOCHHUC

®opMyJIMPOBATH  ONpedeJeHHUsl: OKPYXXHOCTH, XOp- [bl, JuUaMeTpa |
KacaTteJIbHOW K OKpyXHocTu. W3- yyaThb HX CBOWCTBa, IpPU3HAKHU, CTPOUTH
yeprexku. MHccienoBartb, B TOM 4YHCIE HCHOJAbB3YS UHHM(POBbIEe Ppecypcehl:

OKpPY’KHOCTbH, BIIMCAHHYIO B YIOJI; LEHTP OKPY>XHOCTH, BIMCAHHOW B YTIOJ;
PaBEHCTBO OTPE3- KOB KaCaTEJIbHBIX.

HUcnouab3zoBare mMerox I'MT s nokasarensCcTBa TEOPEM O IIEPECEYEHUH
OUCCEKTpUC YIJIOB TPEY-TOJIbHUKA U CEPEIMHHBIX NEPHEHIUKYJISPOB K CTO-
poHaMm TpeyroapHuka c¢ nomoumipro ['MT. OBjaageBarb NOHATHAMH
BIIMCAHHOU U ONHUCAHHOM OKPY>KHOCTEH TPEYIrOJIbHHUKA, HAXOAUTh ILICHTPHI
3TUX OKPY>KHOCTEM.

Pemiars OCHOBHBIE 3aJaYyd Ha MOCTPOCHME: YIJIa, PABHOIO JIaHHOMY;
CEPEAMHHOTO TEPIICHAUKYJIIpa JAHHOTO OTpEe3Ka; NPsIMON, NPOXOOSIICHU
4yepe3 JaHHYI TOYKY U IIEpHEHAWKYJSIDHOW JaHHOU HOpsA- MOWU;
OMCCEKTPHUCHI ITaHHOTO yIJjia; TPEYTOJbHUKOB IO PAa3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTBCH C MCTOPUEN pa3BUTUS F€OMETPUU
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Ha3zBanue

OcHoOBHBIE BUbI 1eSITEJIbHOCTH 00yYAIOIUXCSH

3HaHMii (4 1)

HBIX TTOHSTHU "
METOJIOB Kypca

paszena OcHoBHOE

(TeMbI) coJiepkaHmne

Kypca  (4ucjI0

4acoB)

IHoBTOpEHMe, I[ToBTOpEHUE v Pemiats 3amauM Ha IIOBTOPEHHE, WUIIOCTPUPYIONIHUE CBSI3U MEXKIY
00001IeHHne 0000IIeHe OCHOB- | pa3JIMYHBIMHU YAaCTSIMU Kypca

/ Kj1acca
8 xacc (He MeHee 68 u)

Hassanmue OCHOBHbIE BHIbI I€ATEIHLHOCTH 00yYaI0IHXCSI

pa3nena OcHoBHOE

(TeMI)I) CoaepKaHuE
Kypca  (4ucJio
4acoB)
Yerwipéxyroabh | [Tapannenorpamm, N300pakarh M HAXOAUTHL HA YEPTEKAX YETHIPEX- YTOJIBbHUKH Pa3HbIX
ukn (12 q) €ro TpU3HAKHU U | BUJOB U UX IJIEMEHTHI.

cBorcTBa. YacTHbIE
ciy4dau napaJi-
JIeJorpaMMoOB
(IpsAMOYTOJILHUK,
poMO, KBajpar), uUX

OPpU3HAKHA U

@®opMyJHpPOBaTL  ONpedeeHUs:  IapajuieJorpaMMa, IPsSAMOYTOJIBHUKA,

pomMOa, KBajgpaTa, Tpaliellid, PaBHOOOKOW Tpamnenuuu, MPsMOYTOJIbLHON
Tpaneuuu. Joka3piBaTh M HMCIOJIb30BATH NPH PEHICHUU 334a4 TPU3HAKU U
CBOMCTBA: TapaieJgorpamMma, NOpsIMO- YTrOJbHHKa, pomoOa,
Tpamneiu, paBHO- OOKOM Tparenuu, MPSIMOYTrOJILHOU TpaIieInu.

HpI/IMeHHTL METOA YIABOCHHA MEIHMaHbl TPCYT'OJIbHUKA.

KBajpara,
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coricTBa. Tpaneuus.
PaBHoOokasn U
OpsAMOYTOJbHAsA
Tparemnuu.

Y aBoeHue

MeIHUaHbI.
ILlenTpanbHas
CUMMETPUSI

HUcnoan3zoBath 1HPPOBBIE peCcCypchl IJiI UCCIEI0- BaHHUS CBOWMCTB

n3y4daeMbIX puryp.
3HAKOMUTBLCS C MCTOPHUEH Pa3BUTHUS T€OMETPUU

Teopema
daneca 7|
TeopemMa 0
npo-
MOPUHOHAJILH
bIX OTpe3Kax,
1oA00-

HbIE
TPEYroJbHUKH
(15 a)

Teopema daneca wu

TeopemMa O  IIpO-
HOPIIMOHAIBHBIX
OTpe3Kax.

CpenHsis JIUHUS
TpEeyTOJIbHUKA.
Tpanenws, ee

CpEeaHsIsl JINHUSL.
I[IponopunonanbHbIe

OTPE3KH, o-
CTPOEHHUE
4EeTBEPTOTO
OPONOPLIHO-
HaJBHOT'O OTpE3Ka.
CsBoiicTBa LIEHTpAa
Macc B TPEyroJib-
HUKE.

IIpoBoauThL MOCTPOCHHUHA C NOMOLIBKD LUPKYJSI W JIMHEUKU C
nucrnonb3oBaHue teopembl dajieca U Te- OpeMbl O MNPONOPHHUOHAIBHBIX
OTpe3KaxX, CTPOUTH YETBEPTHIN ITPOHNOPHIUOHAIBHBIN OTPE3OK.

ITpoBoauTs J0Ka3aTEJNLCTBO YTO Me€JWaHbl TPEYTrOJbHUKA
IIEPECEKAIOTCA B OJHOM TOYKE, U HAa- XOAUTH CBs3b C LIEHTPOM MAacC,

HaAXxoAuTh OTHOIIC- HUC, B KOTOPOM MCIAUMAHBbI ACIIATCA TOYKOU HX IICpC-

TOrO,

CECYECHMUSI.

HaxoauTh nmos00HBIE TPEYTrOJIbHUKH HA TOTOBBIX YEPTEX,axX C yYKa3aHUEM
COOTBETCTBYIOIINX MPU3HAKOB MOJO00MSI.

Pemiatp 3agaum Ha  NOJOOHBIE  TPEYrOJbHUKH C  ITOMOIIBIO
CaMOCTOSITEJIBHOIO TIOCTPOCHUSI YEpPTEKEH U HaXOXKJAEHUS I10JJOOHBIX
TPEYIOJIbHUKOB.

IIpoBoauTh J0Ka3aTEIBCTBA C UCIIOJIH30BAHUEM IPU3HAKOB MOJO0OMUS.
Joka3pIBaTh TPU MPU3HAKA TOAOOUS TPEYTOJIbHUKOB.

IIpumeHsaATh TOJIydEeHHBIE 3HAHUS IIPU PEIIEHUH TE€OMETPUUYECKUX U
NPaKTUYECKUX 3a7ad.

3HAKOMUTBCHA € MCTOPHUEN pa3BUTUS F€OMETPUU
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ITomoOubBIE
TpeyroabHUKH. Tpu
Npu3HaKa noa00us
TPEYyTrOJIbHUKOB.
IIpakTuueckoe

IIPUMCHCHUC

ILnomanm.
Haxosknenu

e IuIoIaaen
TPEYroJibHU
KOB

"
MHOTOYTI0JIbH
bIX (puryp.
Inomaau
MoA00HBIX

¢uryp (14 q)

IlousaTue 00 oOmIeH
TEOPUH TLIO- IATH.
Dopmy bl 151
MJIOMIAJIU TPEYTOJIb-
HUKA,
napayiegorpamMmma.
OTHo1le- HUE
rjaouaaeu
TPEYroJbHUKOB C
OOIIIUM OCHOBaHUEM
HITH oo1eH

BBICOTOM.

OBianeBaTh NMEePBUYHBIMH NpeAcTaABJIeHUsIMU 00 OoOIIell Teopuu IJIOIIAIN
(Mepwl), opMyJaUpPOBATH CBOMCTBA IUIOMIAAW, BBISICHSATH WX  HATJISIHBIN
CMBICII.

BoeiBoauts  popmynbl  miomaau

Tpanenuu u3 GopMyJibl IJIOIIAAN NPSIMOYTroJbHUKA (KBaJpara).

rnapajienorpaMma, TpPEyTroJIbHHUKA,
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Brraucinenue mioniaaem
CIOXHBIX (uryp uepes
pa3OueHne Ha 4YacTH U

JIOCTPOCHHUE.
Ilmomanun ¢uryp Ha
KJeT4yaTon Oy-mare.
ITnomann NOJ00HBIX
¢puryp. Bpl- uyncienue
IUIoIIaAe. 3amadu  C
NPaKTHYECKHUM
COZIEPKAHUEM. Pe-
IIIEHUE 3aj1a4 C
MOMOIIBIO MeTona
BCOMOTATEIbHOMN
JI0IIa AU

BoiBoauTh GopMysbl TUIOMIAJAN BBIMYKIOrO YETHIPEX- YroJbHHKA Yepes

buryp,
N300paXXKEHHBIX Ha KjeTdyaTor Oymare, HMCHoJb30BaTh pa30HeHUE Ha

AAaroHaJJu W yrojg MCexKAy HHUMH. HaXOI[I/ITI) IIomanaun

4acTU U JOCTPOCHUE.

Pa3oupats npumMepsbl HCIOJIB30BAHUS BCIIOMOTATEIbHOW ILIOINAJN [JIsI
pelIeHUs] TEOMETPUUECKHUX 3aj1ady.

Haxoaurh 1iomagu nogoO0HbIX GUryp. BelucasiTh miiomanm pa3indyHbIX
MHOTOYTOJILHBIX PUTYD.

Pemats 3aga4uu Ha IJI0MaAb C NPAKTUUYECKUM COAECPKaHUEM

Teopema
IHudgaropa
U Hayajia
TPUTOHOME
TPUH

(10 u)

Teopema Iludaropa, eé
JoKa3zaTeidb- CTBO |
npumeHenue. OOparHas
Teo-pema Iludaropa.
OmnpeneneHue
TPUTOHOMETPUUECKUX
GyHKIIME ocTporo yria,
TPUTOHOME- TPUUYECKUE
COOTHOIIICHUSI B TIPSIMO-

YTOJIBHOM

Joxka3biBaTh TeopeMmy Iludaropa, mcnoab3oBarth

€€ B TIPAKTHYECKUX BBIYUCICHUAX. DOPMYJIHUPOBATH OINPEACICHUSA

TPUTOHOMETpPHUYE- CKUX (PYHKIUN OCTpPOTO YyTIjia, NPOBEPATH HX KOP-

PEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLICHUSA B NPAMOYTOJIbHOM
TPEYTOJIbHUKE.

HccienoBarb COOTHOLIEHUST MEXKIY CTOPOHAMM B  HOPSIMOYTOJIbHBIX

TpeyrojJpHUKax ¢ yriamu B 45° u 45°; 30° u 60°.
Hcnoan3oBarh QOpMyJibl MPUBEICHUS U OCHOBHOE TPUTOHOMETPHUUECKOE
TOKJIECTBO JJIs1 HAXOXKJICHUSI COOTHOLICHUH MEXK1y TPUTOHOMETPUUECKUMHU
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TPEYTroJIbHUKE.
OCHOBHOE
TPUTOHOMETPUIECKOE
TO>K1ECTBO.
CoOTHOIIIEHUS MEXIY
CTOpPOHaAMH B
PSIMOYTOJIBHBIX
TPEYroJIbHUKAaX CyTJIaMU
B 45°u 45°; 30° u 60°

(GyHKIUSIMU pa3JIUYHBIX OCTPBIX YIJIOB.
IIpyuMeHsITL  TIOJIy4E€HHbIE  3HAHUS U
OPAKTUYECKUX 3a7ad.

3HAKOMHUTBCS C HCTOPHUEN Pa3BUTHUS F€OMETPUU

YMEHUs

npu

peleHumn
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Yrasl B BrucanHblie 1| @opMyJIHPOBATH OCHOBHBIC OMNPEIEICHUS, CBI3aHHBIE C YyIJIaMH B Kpyre
OKPY KHO- HEHTpaJIbHbIC YTJIbI, (BOUCAHHBIM YTOJI, HEHTPAJIbHBIA yroin).
CTH. yrojl Mexay kKacateiabHoM HaxoauTh BIHUCAHHBIEC YIJIbl, ONUPAIOIIMECS Ha OJHY AYry, BBIYHUCJIATH
Bnucannbie | U XOpJ10M. YTJIBI C HOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTIJIaX, TEOPEMbI O BIIMCAHHOM
U Yrapl MeXIy XOopJaMH| YeThIPEXYTOJIbHUKE, TEOPEMBI O IIEHTPAJIBHOM YTJIE.
ONMHMCAHHBbIE | U CEKYLIMMH. HUccaenoBatrb, B TOM 4YHCJI€ C MOMOIILIO IMU(PPOBBIX PECYPCOB, BIHCAHHBIC
yeTbIpexyro | BrnimcanHble U ONUCaHHBIE, U OINMCAHHBIE YETBIPEXYTOJIBHUKH, BBIBOAUTH UX CBOMCTBA U NPU3HAKHU.
JbHUKMH. 4eThIPEX- Hcnoab30BaTh 3TU CBOMCTBA U MPU3HAKHU NPU PEUICHUU 3aj1a4
KacareqbH | yrOJbHHKMU, 179:4
ble OpU3HAKU W CBOMCTBA.
K IIpumenenue 3TUX
OKPY’KHOCTH| CBOWCTB MNPH PEHICHUU
r€OMETPHUYECKHUX 3aaad4.
Kacanue B3aumMmHOe pacrionoxxenue
OKPY KHO- JIBYX
cTei okpyxHocteu. Kacanue
(13 u) OKPY>KHOCTCH
IloBTOpenue, IloBTOpeHUEe OCHOBHBIX| PemiaTh 3agauM Ha OOBTOPEHUE, WIUIIOCTPUPYIOIIHUE CBSI3U MEXIY)
0000- HNOHSITUM UMETOJIOB| PA3JIMYHBIMU YACTSIMHU Kypca
HeHue KYpCOB 7 u 8
3HAHUMI KJIacCOB,0000I11IeH1E
(4 ) 3HaAHUU
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9 kitacc (He meHee 68 u)

Ha3zBanue pasnaesa

o OcHoBHBIE BU/bI e TeJIbHOCTH
CHOBHOE CO/IepKaHHe

(TembI) aep 00y4aromuxcst

Kypca (4MCJI0 4aCOB)

Tpuronomerpusi. OnpenesieHUue TPUTOHOMETPUUECKUX ®opMyJIHPOBATH omnpe/eJieHus

TeopeMbl KOCHHY-
COB U CHHYCOB.
Pemienue TpeyroJib-

dyskmuit yrnos ot 0° mo 180°.
Kocunyc u cuHycC TIpsSIMOTO U TYIIOTO
yria. Teopema kocunycoB. (O606-

TPUTOHOMETPUYECKUX (PYHKIHUN TYMBIX U IPSIMBIX
YTJIOB.
BbIBOAUTH TEOpEMY KOCHMHYCOB U TEOPEMY CHHYCOB

HHKOB 1IEHHAs1) TEOpeMa CUHYCOB (C paJu- (c panmycoM ONHMCAaHHOW OKPYKHOCTH).
(16 u) YyCOM ONMUCAHHOM OKpY>KHOCTH). Ha- Pemrars TpeyrojabHUKMU.
XOKJICHUE JUIMH CTOPOH U BEJIUYHH PemiaThs mnpakTUUyecKHWE 3aJayM, CBOJISIIMECSH K
YTJIOB TPEYTOJBbHUKOB. HaXO0>XJICHUIO pa3IUYHBIX 3JIEMEHTOB
dopmyna mIIomMAAA TPEYyroJdbHHUKA TPEYTrOJbHUKA
yepe3 ABE CTOPOHBI U YTOJI MEXKIY
HuMUu. Popmysia mjaolaau YEThI-
PEXYTOJIBHHUKA YEpPE3 €ro JUaroHajaIu
U YyTOJI MEXKY HUMM.
IIpakTnueckoe NpPUMEHEHHE JOKa-
3aHHBIX TEOPEM
IIpeoOpa3zoBanme [Tousitue o mpeoOpazoBaHUM MO0- OcBauBaTh NOHATHE NPEOOpa30OBaHUSI MOJIOOUS.

noxodusi. Merpuue-
CKHMe COOTHOLICHH §1
B OKPYKHOCTH

(10 g)

ous.
COOTBETCTBEHHEBIE DJIEMEHTHI ITOJ100-
HbIX (uryp.Teopema o

OTPE3KOB XOp/,

MIPOU3BEACHUH
TeoOpeMa O IIPOU3BEACHUU
OTPE3KOB CEKYIIMX, TeopeMa O KBa-

HccaenoBarb OTHOIIIEHUE JIMHEUHBIX DJIEMEHTOB
¢puryp npu npeodbpazoBaHUU TOA0OUSI.

Haxoaurh mpuMepsl MOA00USI B OKpPY KalOIMICH
JIE€UCTBUTEIIBHOCTH.

BBIBOI[I/ITI) MCTPHUYCCKHUC COOTHOIICHHS MCIKAY|
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apare KacaTeJIbHOU. IIpumenenue

PCIICHHUU IT'COMCTPHUYCCKHUX 3aJa4

B

OTpe3KaMH XOpHd, CEKyLUIUX W KacaTeJbHbIX C
HCIOJb30BAHUEM BIIMCAHHBIX YIJIOB U MHOJOOHBIX|
Tpey-

TOJIbHUKOB.

PemiaTts reomerpuyeckyde 3agadud M 3aJa4d U3
peajsibHO KU3HU C UCIIOJIb30BAaHUEM MOJIOOHBIX TPE
YTOJIbBHUKOB

Bektopnr (12
)

OmnpeneneHue BEKTOPOB, CJIIOKECHUE U
Pa3HOCTh BEKTOPOB, YMHOXXE€HHE BEKTOpA
Ha YUCJIO.
DdU3NYECKUN U TE€OMETPUUYECCKHUU CMBICIT
BEKTOPOB.
Paznoxxkenne BekTOopa IO ABYM  HE-

KOJUIMHEApHBIM BeKkTOopaM. Koopan- HaTbl
BEKTOpA.

CkasisipHO€ TIPOU3BEJIECHHUE BEKTO- POB, €r0
NPUMEHEHUE JUIsI HaXOXJAe- HUS UIMH U
YTJIOB.

Penrenue 3ama4d ¢ mOMOIIBIO BEKTO- POB.
IIpumeneHne BEKTOPOB Ui pelie- HUA
3a/1a4y KHNHEMAaTHUKH U MEXaHU- KU

Hcnoub3oBaTh BEKTOPHI KaK HAIIPABJIIEHHBIE OTPE3-
KH, UCCJIeI0BATH I'€OMETPUUYECKUN (TTEpEeMEIICHUE)
U (pusudeckuii (cuiia) CMbICIBI BEKTOPOB.

3HaTh onpeaeJeHusi CyYMMbl U Pa3HOCTH BEKTOPOB,
YMHOXKE€HHUSI BEKTOpPA HA YHUCJIIO, HCCIEeJ0BATh I'€O-
METPUUYECKUIN U (PU3NIECKUN CMBICIBI ATUX OIllepa-
1105058
Pemarte r€OMETPHUUYECCKUE 3aJa4du C
HCIIOJIb30BAHU- €M BEKTOPOB.

PackiaaabiBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIsIpHOE NPOU3BEICHUE BEKTO-
POB, BBIBOJAUTH €0 OCHOBHBIE CBOMCTBA.
Bpruuciasars cymmy,
pOU3-BEJICHUE BEKTOPOB B KOOpAUHATAaX.

PAasHOCTbL MW CKaAJIIPHOC

IIpumMeHATL CKaJSIpHOE  IIPOU3BEJICHUE  JJIS

HaxoXKX-AACHU JJIMH U YI'JIOB
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JlexapToBbl Koopau- | JlekapToBbl KOOpAMHATBI TO4YeK Ha | OcBauBaThb NOHATHE MPIMOYTOJIBHOU CUCTEMBI KO-

HATHl Ha IUIOCKOCTH | IIJIOCKOCTH. OpAUHAT, IECKAPTOBBIX KOOPJAUHAT TOYKHU.

(9 v) VpaBHeHue npsiMoi. YrioBor  Kod(d- | BBIBOAMTH ypaBHEHUE MPSIMOU U OKPY>KHOCTHU. BbI-
(pumenT, TaHreHc  yrjia  HaKJOHA, | AeJATh TIIOJIHBIM KBaJpaTr Ui HaXO0XICHUS
napajUieJibHbIE W TEPIEHAWUKYJISIP- HbIEC | IEHTpa W  pajJdyca OKPYXHOCTH IO €€
OpsiMBbIE. YPaBHEHHUIO.

YpaBHeHue OkpyxHOCTH. Haxoxnenue | Pemiars 3aga4um Ha HAXO0XAECHUE TOYEK Iepecede-
KOOpAWHAT TOYEK [IEPECEUYECHUsI | HUS MPSIMBIX U OKPYKHOCTEU C MMOMOIIBIO METOAA
OKPY>KHOCTHU U HPSIMOM. KOOpAMHAT.

Meton KOOpAUHAT npu peuienny] Mcnosb30BaTh CBOWCTBA yriioBOTro KoddduireHTa

TCOMCTPHUYICCKUX 3aaa4v.

HNcnons3oBanue METOda KOOpaAurHaT B

IIPAKTHYCCKHUX 3adavdax

OpsIMOU TIPU pEUIeHUH 3adad, sl ONpE/ICIeHUs
PACIIOJIOKEHUS TIPSIMOM.
IIpuMeHATH KOOPAUHATHI NPU PELICHUU T€OMETPU-
HYECKHUX U NPAKTUYECKUX 3aaad, JJIs1 IOCTPOCHUS
MaTeMaTHU4YeCKUX MOJAEJE pealbHbIX 3aja4
(«Me-ToJI KOOPJUHAT).
IMoJub30BaThCH [1JI1 NOCTPOEHUS U MCCIEIOBAHUM
HU(PPOBBIMU peECypCcaMu.

3HAKOMUTBCHA € MCTOPUEN pa3BUTUI F€OMETPUU
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IIpaBuiabHbBIEC
MHOTI'0YI'0JIbHUKH.
JAnnHa OKpyKHOCTH
4 IUI0OAAb Kpyra.
Boiuncienue 1mio-

IIpaBusibHBIE MHOTOYTOJBHUKH,
BBIYMCIIEHUE UX AJIeMeHTOB. Hucno

[l m jpnuHa OKpyXHOCTH. JlnuHa nayru
okpy>xHocTu. Paaguannas mepa yriua.
Ilnomane kpyra U €ro >J1€MEHTOB

DopMyJHPOBATh ONPEACICHUE TIPABUIIBHBIX MHO-
rOyTOJIbHUKOB, HAXOJAUTH UX 3JICMEHTHI.
IToab30BaThCA TOHSTHEM JIUHBI OKPY>KHOCTH,
BBE/IEHHBIM C ITOMOIIBIO MTPABUIBHBIX MHOTOYTOJIb-
HUKOB, ONpPeAesiThL YUCIIO [/, JJIMHY AYyTU U paau-

maaen (cekTopa u cermeHTa). Beruuciaenue aHHYIO Mepy yrJa.
(8 u) mIoniaae ¢uryp, BKIIOYAIONINX IIpoBoauTh NMepexoa OT paIMaHHON MEPHI yIria K
3JIEMEHTBI Kpyra rpagycHON U Ha0OOpOT.
OmnpenenasaTs MIOaab Kpyra.
BeiBoauTts popmyJibl (B rpajJyCHOM U paJuaHHOU
Mepe) sl JUIUH AyT, IJIOMAZe CEeKTOPOB U Cer-
MEHTOB.
BbruucasaTh miomaan Guryp, BKIIOYAIOIMIUX dJie-
MEHTBI OKPY>KHOCTH (Kpyra).
HaxoauTs mutomanay B 3ajlayax peajlbHOW KHU3HU
JBuxkenuss mjocko- | [lomsstTne o  aBuwkeHMn  1IockocTH. | Pazouparts IpUMEPHI, UIUTIOCTPUPYIOLIUE
CTH ITapannenbHbli  HEPEHOC, ITMOBOPOT U | HOHSTHS ABUXKEHUS, ICHTPOB U OCEU CUMMETPHUH.
(6 u) cummMeTpusi. OCH U LEHTPBI CUMMeE- TPHUH. DopMyJIHPOBATH OIPEACICHUS TapAJIIEIBHOIO Me-

IIpocrenme nDpuMEHEHUsT B pelie- HUU
3a/1a4

peHoca, MoBOpOTa U OCEBOW CUMMETPHH. BBIBOAUTH
UX CBOUCTBA, HAXOAUTHh HEIIOABUXHBIC TOYKHU.
Haxoaurtsb
npocTeUIux puryp.

IIpuMeHATH TapajuIeJIbHBIN IIEPEHOC U CUMME-

LEHTPHI U ocu CUMMETPUM

TPHUIO TIPU PEIICHUH Te€OMETPHUYSCKUX 3adad (pas-
OupaTh IPUMEPHI).
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Hcnoab3oBaTh AJis1 TIOCTPOCHUSI U UCCIIEIOBAHUHN
U@ poBbIE pecypChl

0000-
CUCTEMATH-

IToBTOpEHME,
HeHue,
3a1Hs 3HAHUIT
(7 )

IloBTOpEHUE OCHOBHBIX  I[OHSTHUH u
METOJ0B KypcoB 7/—9 kjaccoB, 0000- 11ieHue
U cucTtemMaruszanusi 3HaHui. [Ipocrenmiume
reoMeTpuideckue (pu- rypbl U UX CBOWCTBA.
N3mepeHne reomeTpu4eCcKux BEJINYMH.
TpeyroabHUKH.

ITapamnenbHble U TNEPHEHIAUKYJSIP- HBIC
npsiMbI€.

OxpyxHOCTb U Kpyr. I'eomerpuue- ckue
NOCTPOCHUsI. YTJBbl B OKpPY>X- HOCTH.
BrincanHbie W ONKWCaHHBIE OKPYXKHOCTHU

MHOI'OYT'OJIBHHUKOB.

OnepupoBatb NOHATHUSAMHU: (UTypa, TOUKa, IPs-
Masi, yroji, MHOTOYTOJIbHUK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHUN TPEYTOJIbHUKHU, TIPSIMOYTOJILHBIN
TPEYTOJIbHUK, MeJIMaHa, OuMcceKTpUca U BbICOTa
TpEyTroJIbHUKA, TapauieiIorpaMM, poMO, IpsiMO-
YIOJIbHUK, KBaJpar,

Kaca- TeJbHasl; PaBEHCTBO M TIojaobue ¢uryp,

Tpaneuusi; OKPYXHOCTb,

TPpCYTOJIb- HHKOB, IIapaJlJiCJIbHOCTD 51

OEPICHAUKYJIIPHOCTh MOPSIMBIX, YTOJd MEXIY
OpsIMBIMH, CUMMETPHUSI OT- HOCUTEJIBHO TOYKHU U
OpsIMOM; JUIMHA, PACCTOSIHUE, BEIWYHWHA YyrJia,
mioaab, IIePUMeTp.

HUcnoab3oBars ¢opmyJibl: TIEpUMeTpa U IJIOMAAA
JITUHBI

MHOI'OYT'OJIbHUKOB, OKPYKHOCTH 51

miIonia-

2
371eCh MPEACTABJIEHBI DJIEMEHTHI COJEpYKaHUsI Kypca, U3ydaBlIHecsd B 5—8 Kjac- cax u

TpeOyroIIne NOBTOPEHUsI, 0000IEHUsI U cucTeMaTtui3aluu. O0pamarscsi K 3TOMy MaTepuainry

MO>XXHO B BHJE€ akKIleHTa Ha 3aBeplIiarolleM »>Tale Hu3y4deHusi Kypca 9 kijacca WM

pacipcaciisiTb 1Mo COOTBCTCTBYHOIIUM TCMATHUYCCKHUM pa3- AcJiaM, HU3ydaCMbIM B TCUCHHC

y4ueOHOro roja.
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Ha3Banue
paszaeJia
(TeMbl)

Kypca
4acoB)

(umciao

OcHoBHOE coaep:KaHue

OcHOBHBIE BUIBI IESITEJIbHOCTH 00y4AOIIUXCS

IIpsimas U OKPY>KHOCTb.
YeTpIpEXYroJIbHUKN. BrimcanHble
u OIIUCaHHBIC
4EeThIPEXYTOJIbHUKH.

Teopema Iludaropa u Hauyana Tpu-
roHoMmetpuu. Penienue o0mux tpe-
YTOJIbHUKOB.
ITpaBuibHBIC MHOTOYTOJIbHUKH.
IIpeoOpazoBanus 1iockocTu. J[BuU-
s)xeHwus. [Togooue. CummeTpusi.
IImomans. Beraucienue rioiraaci.
ITnomaau mogoOHBIX Guryp.
JlekapTOBBI KOOpAWHATHI HA IIJIO-
CKOCTH.

BekTopbl Ha mIOCKOCTH

M KpyTa, 00bEMa NPsIMOYTrOJIBHOIO ITapajulesIenu- neaa.

OnepupoBaTh NOHATUAMHM: TIPSIMOYTOJbHAsI CHUCTE- Ma

KOOpJIMHAT, BEKTOP; MCMOJb30BATH 3TH MOHS- TUSA s
OpPEACTABJICHUS JITaHHBIX U PEHICHUS 3a- Jad, B TOM YHCJIIE U3
APYTUX  y4eOHBIX

IIOBTOPCHHUEC OCHOBHBIX IIOH:A- THﬁ, HIIIOCTPAI o CBsI3EH

npeaMeros.  Pemars  3agaym Ha
MEXAY Pa3IUudHBIMU 4acTsIMU Kypca. Beloupars mMeroa st
pelieHns 3a1a49u.

PemiaTtp 3aa4M U3 IMOBCEAHEBHOM >KU3HU

100




I[TIPUMEPHASL PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA».7-9 KJIACCBI

LEJIN U3YYEHUA YUEBHOT'O KYPCA

B coBpemMeHHOM 1HM(POBOM MHpPE BEPOATHOCTh U CTAaTUCTUKA IIpU-
oOpeTaroT BCE OOJIBIIYIO 3HAYMMOCTh, KaK C TOYKU 3PEHUS NPAKTU- YECKUX
OPUJIOKCHUN, TaK U HMX POJIM B OOpa30BaHUHM, HEOOXOJIUMOM KaKIOMY
yenoBeKy. Bo3pactaer uyncno mnpodeccui, Opu OBJIAJIAEHUHU KOTOPBIMHU
TpeOyeTcsi Xopomiasi 0a3oBasi IIOATOTOBKAa B OO0JacTU BEPOSITHOCTH U
CTaTUCTHUKH, TaKasi MOArOTOBKA BaXKHA JJIS IPO- JOJDKEHUST OOpa3oBaHUs U
JUIs yCHEUIHON NTpo(deCcCHOHATIbHON KapbEePhI.

Kaxxap1it yenoBeK MOCTOSTHHO MPUHUMAET PEIISHUST HA OCHOBE UMEIOIIUXCSI
Y HEro JaHHBIX. A 1Js1 OOOCHOBAaHHOTO NPUHSITHSI pe- HIEHUS B YCIOBHUSIX
HeJIOoCTaTKa WU U30bITKAa MH(POpMALIUHU HEOO- XOAUMO B TOM YHUCJIE XOPOIIO
c(OpMHUPOBAHHOE BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIJICHUE.

HNMeHHO DO3TOMYy OCTpPO BCTaja HEOOXOAMMOCTb C(HOPMHPOBATH Y
oOydaromuxcsi (PyHKIIMOHAJIBHYIO I'PaMOTHOCTbH, BKJIIOUAIOLIYIO B ceOs B
KaueCTBE€ HEOTHEMJIEMOM COCTABISAIONICH YMEHHE BOCIPUHU- MaTh U
KPUTUYECKU aHAITU3UPOBATh UH(POPMAIIHIO, TPEJICTABICH- HYIO B Pa3JIMYHBIX
dbopmax, TOHUMATh BEPOSTHOCTHBIN XapaKTe€p MHOTHUX peaJIbHBIX IIPOIECCOB
U 3aBUCUMOCTEH, MPOU3BOJAUTH MPO- CTEHUINNE BEPOSITHOCTHBIC PACUETHI.
3HAKOMCTBO C OCHOBHBIMH IPHUHIMUNAMH cOOpa, aHajiM3a U MpPeIACTaBJICHUS
JTAaHHBIX U3 pa3jIind- HBIX cep >KU3HU OOIIecTBa U TOoCyaapcTBa MPUOOMIIaeT
oOyyaronmx- csI K OOIIECTBEHHbIM HWHTepecamM. M3yueHue OCHOB
KOMOMHATOPUKHU PA3BUBACT HABBIKM OpraHu3alid mnepedopa M IoJcyeéTa
4yyclia Ba- PUAHTOB, B TOM YHCJI€, B ONPHUKJIQJHBIX 3aJadyaxXx. 3HAKOMCTBO C
OCHOBaMH TeopuHn rpadoB cO34a€T MaTreMaTUu4yecKu QyHIaMEHT s
(bopmupoBaHUs KOMIIETEHUUU B o00O1acTh HHQPOPMATHUKH M HUPPOBBIX
TexHoJIoTUuH. [loMHUMO 3TOro, mpyM M3y4YEHUH CTATUCTUKU U BEPOSITHOCTHU
o0oramarTcs Ipe/ICTaBICHUS yYallluXcsi O COBPEMEH- HOM KapTHHE MUpa U
METOJax €ro UcciieIoBaHus1, (opMUPYETCS TIOHMMaHUE POJIU CTATUCTUKH KakK
HCTOYHHKA COLIMAJIbHO 3HAYUMOM HMHGOpPMAIMH U 3aKJIaJIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJIC- HUSL.

B cooTBercTBUU C JAaHHBIMHU LIEJISIMHM B CTPYKTYpE HNpOrpamMbl y4eOHOTO
Kypca «BeposiTHOCTb M CTaTUCTHKa» OCHOBHOW MIKOJIbI BBIJIEJICHBI
CIEYIOIIHUE COAEPKATEIbHO-METOANYECKHUE JIMHUU:

«IlpencraBieHne OaHHBIX U OIMCATEJIbHAsI CTAaTUCTHKa»; «BeposTHOCTH»;
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«DJ1eMeHTbl KOMOMHATOPUKN»; «BBeneHnue B Teoputo rpadon».

Copepxanue nuHuu «lIpencraBjieHue JJaHHBIX ¢ OIMcCaTEJIbHAas
CTAaTUCTHKA» CIIY)KUT OCHOBOU Jjisi (pOpMHUpPOBAHHUS HABBIKOB PadO- THI C
nH@opManuen: OT UYTEHUs U MHTEepHpeTallud NHPOpMAIIUH, TPEACTABICHHOMN
B TaOmUIax, Ha jJuarpammax u rpadukax a0 cOO- pa, NMPEACTaBICHUS U
aHaJlu3a JIaHHBIX C HCHOJB30BAHHUEM CTaTU- CTHYECKHUX XapaKTEPUCTHUK
cpenHUX W paccewBaHUsA. PaGoTass ¢ maH- HBIMU, OOYyYaroOIUECs ydaTcCs
CUMTBIBATh U UHTEPIIPETUPOBATH JIaH- HbIE€, BBIABUTATh, ApTYMEHTHUPOBATH U
KPUTHUKOBATh MPOCTEHIINE THUIIOTE3bl, pPa3MBINUIATh, Haa (akTOpaMH,
BBI3BIBAIOIIIMMH HW3MEH- YHUBOCTb, W OIIEHHMBATh UWX BJIMUSHUE Ha
paccMaTpuBaeMbI€ BEJIUYH- Hbl U TIPOIIECCHI.

HNuTtyutuBHOE TIpeJCTaBIEHUE O CIy4aHOM  MW3MEHYHUBOCTH, HC-
CJI€IOBaHHUE 3aKOHOMEPHOCTEW M TEHJICHIIUU CTAaHOBUTCS MOTHUBHUPY- IOILIECH
OCHOBOH JIJIsI U3YUECHUS TE€OPHUHU BEPOATHOCTEMN. bonblioe 3HAa- YEHHUE 3]IECh
UMEIOT MOpaKTUYECKHE 3aJaHUsl, B YaCTHOCTH OMNBITHI C KJIACCUYECKHUMU
BEPOSITHOCTHBIMHU MOJICIISIMHU.

IlonsitTue BEpOSITHOCTH BBOAMTCS Kak Mepa IMpaBAOIOA00UsT CIIydalHOTO
coObITus. I[lpu n3ydyeHnn Kypca oOydarolecs 3HaKOMSTCSI C ITPOCTEUIITUMU
METOAAaMH BBIYMCIICHUSI BEPOSITHOCTENM B CIyYaWHBIX HDKCHEPUMEHTaX C
PaBHOBO3MOKHBIMU AIIEMEHTAPHBIMU UCXOJIaMH, BEPOSITHOCTHBIMU
3aKOHAMM, TIO3BOJISIIOIIMMU CTAaBUTh U peliaTh OoJjiee CIOXKHbIE 3anadyu. B
KypC BXOJSIT HadajibHBIE OPEI- CTABJICHUS O CIIy4aWHBIX BEJIUYHWHAX U HUX
YHCJIOBBIX XapaKTEPUCTU- KaX.

Taxkke B pamMKax 3TOro Kypca OCYHIECTBISICTCS 3HAKOMCTBO OO0y-
YaronIuXxcsi C MHOYXKECTBAMU U OCHOBHBIMU OTI€pallsIMU HaJ MHO- KE€CTBaMH,
paccMaTpUBAIOTCS MPUMEPHI TPUMEHEHUS JIsl PEllIeHUs 3ajad, a TaKXKe
HUCITOJIB30BaHUS B JIPYTUX MaTeMaTUUYECKUX KypcaXHu YYEOHBIX MpeamMeTax.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 knaccax wusydaercs Kypc «BeposATHOCTP W CTaTHUCTHUKA», B
KOTOPBIA BXOIAT paszaeibl: «lIpeacraBieHue mMaHHBIX W OIMCaTEIbHAs
CTaTUCTUKa»; «BeposITHOCTBY; «IJIeMEeHThl KOMOUHATOPUKWNY; «BBeaeHue B
Teoputo rpadoB».

Ha ws3ydenue panHoro kypca oTBoauT 1 ydeOHBI 4Yac B HEJNEIIO B
TEUYEHHUE KaXXJAO0To roja odbydenwus:, Bcero 102 yuyeOHbIX 4daca.

COAEPXXAHUME YYEBHOI'O KVYPCA (I10 TOJAM OBYUEHU)

7 KJIacc

IlpencraBienue paHHBIX B BUAE TaOmull, aguarpaMm, TrpaduKoB.
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3aronHeHrue TaOJull, YTEHHUE U NOCTPOCHHE JuarpaMm (CTOJIOMKO- BBIX
(cTonOuaThix) U KpPYroBbiX). UTeHue rpaduKoOB peaibHbIX MNPO- IIE€CCOB.
HN3Bneuenne uHOpManuu U3 AuarpaMm M TaOJMIl, HCHOJb- 30BaHUE U
WHTEpHOpETalus TaHHbBIX.

OnucarenbHas CTaTUCTHUKA: CpeJiHee apUPpMeTHnUecKoe, MeJIMaHa, pa3Max,
HauOoJbIlIee M HaWUMEHbIIIee 3Ha4YeHUsi Habopa UYHCIOBBIX JIaHHBIX.
IIpnmeps! cirydalHOM N3MEHYHNBOCTH.

CnyJaiiHblil SKCOEPUMEHT (OIIBIT) U cliydaillHOe coObIThEe. BeposT- HOCTh U
yacTtoTa. Ponb ManoBEpOSATHBIX U MPAKTHUYECKHU JTOCTOBEP- HBIX COOBITHN B
npuposie W B oOmectBe. MoHeTa ©W WrpajibHas KOCTb B TEOPHUH
BEPOSITHOCTEMH.

I'pad, Bepmuna, pedpo. CrenieHb BepmiuHbl. Yucno pédep U cyM- MapHas
crenieHb BepiuuH. IlpencraBnenue o cBszHocTu rpada. llenn u LUKIBI.
Ilytu B rpadax. O6xonm rpada (dinepoB 1myTh). IlpencraBieHue 00
OpHMEHTHPOBAaHHOM Trpagde. Pemenue 3agayc moMombro rpados.

8 KkJ1acc

I[IpencraBnenue pgaHHBIX B BUJE TaOIWIl, JauarpamMm, TrpaduKoB.
MHOXECTBO, DJIEMEHT MHOXECTBA, IIOAMHOXKECTBO. Omnepauyu Haa
MHO>KECTBAMHU: OOBEJIUHEHUE, IiepeceueHue, aonojgHeHue. CBoMcTBa
orepanyi HaJ MHOXECTBAMHU: II€PEMECTUTEIBHOE, COYEe- TaTEeJIbHOE,
pacripesienuTesibHOEe, BKJIOUeHHs. Mcrnonb3oBaHue  rpa- (QUUECKOro
PEJACTABJICHUS MHOXECTB JUUIsI OIIUCAHUSI pE€aIbHBIX

POLIECCOB U SABJICHUU, IPU PEILICHUM 3a4a4.

N3mepenue paccewBaHuss aaHHBIX. Jlucnepcusi W craHgapTHOE
OTKJIOHEHHE YHCIJIOBBIX HAaOOpoB. Jlmarpamma paccenBaHmUs.
DneMeHTapHble COObITHSI ciydaiiHoro omnsita. CiydaillHble COOBI- THSL.
BepositHoctu coObiTuii. ONbBITEI C PAaBHOBO3MOXXHBIMHU 3JIEMEH- TapHBIMH
coObiTusiMu. CiydailHbIi BbIOOp. CBSI3b MEXYy MaJIOBE- POSITHBIMU U
MPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMHU B IMIPUPOJIC, OOIISCTBE U HAYKE.
JlepeBo. CBolcTBa JE€PEBbEB: €JIUHCTBEHHOCTH IIyTHU, CYIIECTBOBA- HUE
BUCSUCH BEPIIMHBI, CBSI3b MEXJAY YHCIOM BEPIIWH W YHCIOM pEOGeEp.
IIpaBuio YMHOXKEHMUA. Pemenue 3a71a4 C IIOMOIIIBIO rpadoB.
I[IporuBononoxxueie codObiTUs. Juarpamma Diinepa. OObenauHe- HUE U
nepeceyeHnue coObITul. HecoBMmecTHbIe cOObITHSI. DOpMyJia CIHOXKEHUS
BEPOSATHOCTEM. YcnoBHas BEPOSITHOCTD. IIpaBuio YMHOXEHUS.
HezaBucumbie coObiTusi. llpezcraBieHue »>KCHepUMEHTa B BHJIC JEpeEBa.
Pemienne 3apad Ha HaAXO0XIAEHHUE BEPOSITHOCTEWM C MTOMOIIBIO JA€peBa
CJIy4ailHOrO 3KCIIEpUMEHTA, AUuarpamMmm ODiinepa.
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9 KJ1acc

IlpencraBienue maHHBIX B BUAE TaOnMIl, JauarpaMm, TpadUKOB,
WHTEpIIpeTanuss AaHHbIX. UYUTEeHWe U [NOCTPOCHHE TaOJUull, AUuarpamm,
rpaduKOB MO pealTbHbBIM JaHHBIM.

IlepectanoBku wu  dakropuan. CoyeraHusi ¢W YHCIO COYETAHUM.
Tpeyronbuuk Ilackans. Pemenue 3amad ¢  HCMOJIB30BAHUEM KOMOU-
HATOPUKH.

I'eomerpuueckast BepossTHOCTh. CilydallHbI BBIOOp TOYKU U3 (PUTYpPHI HaA
MJIOCKOCTH, U3 OTPE3KAa U U3 JIYT'M OKPY>KHOCTH.

HcneiTanne. Ycnex u Heyznada. Cepusi UCIBITAHUM OO TEPBOro ycnexa.
Cepust ucnbeiTanuii bepuymnu. BeposiTHOCTH COOBITUN B CEpUU HUCOBITAHUUN
bepnyiu.

CryyaiiHasi BEIM4YWHA U pacupeieIeHUE BEPOATHOCTEM. MaTremMa- TUYECKOe
oXuaanue u jaucrepcus. IIpumepbl MaTeMaTHYECKOrO OXUJIAHUSA Kak
TEOPETUYECKOIrO CPEAHEro 3HAa4Ye€HWsl BEIUMYUHBIL. MaTremMaThudecKoe
OXXUJAaHUE U JUCHEPCUS CIIy4allHOW BEJINYHUHBI
«YHUCJIO YCIEXOB B CEPUM UCOBITaHUN bepHyInn».

IlonsitTue o0 3akoHe OoJablIUX uyHceld. M3MepeHue BEpOSITHOCTEM C
MOMOIIBIO YacTOT. Pojib U 3HaYeHHE 3aKOHA OOJIBIIMX YHCE] B MPUPOJIC U
oO11ecTBe.

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATHI OCBOEHHUS ITIPUMEPHON PABOYEI
[TPOI'PAMMBI KYPCA (ITO TOAAM OBYUEHIMA)

IlpenmeTtHbie pe3yabTaThl OCBOCHUS Kypca «BeposSsTHOCTh U cTa- TUCTUKA»
B 7—9 KJj1accax XapaKTEepU3YIOTCS CICAYIOIIUMU YMEHHU- SIMHU.

7 KJacc

- YUurate mHGOpMAIHIO, TIPEACTABICHHYIO B TaOJIHIax, HAa JUa- TpaMMax;
MPEJICTaBJISITh JAHHBIE B BHUAC TaOJHUI, CTPOUTH JHA- TPaMMBbI
(cTonbukoBbIe (CTOIOUATHIC) U KPYTOBBIE) MO MAaCCUBaM 3HAUCHUM.

- OmmceiBaTh W HWHTEPOPETUPOBATH peaIbHBIC YHCIIOBBIC JTaHHBIC,
MpeJICTaBJICHHbIC B Ta0JIMIIaX, HA AUarpamMmax, rpadukax.

- Mcrionmb30BaTh SISl OTTMCAHUS JaHHBIX CTATUCTHYCCKUC XapaKTe- PUCTHKU:
cpenHee apudMeTHYECcKoe, MeauaHa, HauOoJbIlIee W HaWMCEHbIIEE
3HAYCHUSI, pa3Max.

- MeTs npeacraBieHUE O CIy4yallHOM W3MEHYMBOCTH Ha MpUMEpax IIEH,
(pu3ndecknx  BEJIWYUH, AaHTPOIIOMETPUUECKUX JJAHHBIX; HMETh
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nmpeacraBJICHHUC O CTaTUCTUYECCKOM YCTOﬁqKBOCTH.

8 KJ1acc

- HN3BrekaTth U nmpeoOpa3oBbIBaTh HH(POPMAIIHUIO, ITPEICTABICHHYIO B BUJIC
TaOIUIN, auarpaMMm, TrpadukKkoB; NPEACTaBIIATH JaHHBIC B BHUJC TaOJIHII,
auarpamMm, rpaduKoB.

- OnwmceIBaTh JaHHBIC C IIOMOIINBLIO CTAaTUCTHYECKHX ITOKa3aTeJICH:
CpeIHHUX 3HA4YeHUNW U MEp pacceuBaHus (pazMax, JUCIIEPCUS U
CTaHAapTHOE OTKJIOHCHUE).

- HaxoauTe 4YacTOTHI YHCIOBBIX 3HA4YEHHM M 4YacTOTHI COOBITHIM, B TOM
quCcie Mo pe3ysibTaTaM U3MEPEeHUN U HAOJIIOJICHUH.

- HaxoauTe BEpOSTHOCTH Cily4dalHBIX COOBITHH B OIIbITax, 3Has Be-
POSITHOCTHU DJJIEMEHTApHBIX COOBITHH, B TOM YHCJII€E B OIBITax C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

- MHcnonb3oBath rpaduyecKkue MOJICIU: JAEPEeBO CIy4YalHOTO HIKCIe-
pUMEHTA, AUarpaMmsbl Dijiepa, YMciaoBass npsamas.

- OnepupoBaTh MNOHSTHUSIMHU: MHOYKECTBO, MOJIMHO>KECTBO; BBIIIOJ- HSTh
oriepaliu HaJ MHOXXECTBaMU: OOBECAUMHECHHE, MEepeCceUeHHE, TOMOJITHCHUC,
NEPEUYUCIISATh JIEMEHTBI MHOYXKECTB;, IPUMEHSITH CBOMCTBA MHO>KECTB.

- Ncnonp3oBaTh rpadudeckoe Ipe/icTaBICHUE MHOXKECTB M CBSI3eH MEXITY
HUMHU JUIST OTIMCAHUs MPOILIECCOB U SIBJICHUUW, B TOM YHUCJIE TPU PEUICHUU
3aJ1a4 U3 APYTrUX YYEOHBIX IPEIMETOB U KYPCOB.

9 KJ1acc

- HW3Bnekatp u 1nipeoOpa3oBbIBaTh HWH(POpPMAIUIO, OPEACTABICHHYIO B
pa3auYHBIX HWCTOYHMKAX B BHJE TaOaul, AuarpaMMm, Trpadukos;
MPEJICTABIISITh JAHHBIE B BUAE TAOJUI, AUArpamMM, rpaduKoOB.

- Pemiate 3aj1aun OpraHu30BaHHBIM MEPEOOPOM BapUAHTOB, a TaK- XK€ C
HCIIOJIb30BAHUEM KOMOMHATOPHBIX NPaBUJI U METOJIOB.

- Hcnone3oBarh ONHCATEIbHBIE XAapPaKTEPUCTHUKHU JIsI MAaCCHBOB
YHUCJIOBBIX JaHHBIX, B TOM 4YHCJI€ CpEIHHE 3HAa4Y€HUS U MEpbl pac-
CEHUBaHUs.

- HaxoauTe YacTOThl 3HAQUEHHUW MW YacCTOThl COOBITUS, B TOM YHCIE
MOJIB3YSCh pe3yJbTaTaMU IPOBEAEHHBIX U3MEPEHUIN U HAOII0Ae- HUH.

- HaxoauTe BEpOSITHOCTU CIy4YaWHBIX COOBITHMM B M3YyYEHHBIX OMNbI- TaxX, B
TOM YHCJI€ B ONBITaX C PaBHOBO3MOXHBIMHU 3JI€MEHTAPHBI- MU COOBITHUSIMH,
B CEpHUAX HCIBITAHUM 10 IIEPBOIO YCIeXa, B CE€- PUIX MUCHbITAaHUHU
bepnymnnu.

- MmeTp mpenacraBieHHUE O CIIydaWHOM BEJIMUMHE M O paclpenciie- HUU

BEPOSATHOCTEM.
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- NmeTrs mpencrtaBieHWE O 3aKOHE OOJBIIMX YHCEI KaK O MPOsIBJICHUU
3aKOHOMEPHOCTHU B CIIYYailHOM M3MEHUYMBOCTH M O POJIU 3aKOHA OOJIBIINX
4HCceJl B IPUPOJE U OOIIECTBE.
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TEMATUYECKOE [JNTAHUPOBAHUE
YYEBHOI'O  KYPCA (IIO0 T'OAJAM
OBYYEHNMA)
7 xnacc (He menee 34 u)
Ha3Baumue
pasaeJia (TeMbl) OcHoBHOE XapakrepucTuka NesiTeJIbHOCTH
(4MCJI0 YACOB) coJiepKaHue o0y4yarommuxcst
IIpencraBienne IIpencraBinenue OcBauBaThb CIocoObI
AAHHBIX JTAaHHBIX B TAOJIN- MaxX. | NPEACTAaBICHUS CTATHUCTUYE- CKHX
(7 ) ITpakTuueckue JJAaHHBIX W YHUCJIOBBIX MAaCCHBOB C
BBIYHCIJICHUS O | MOMOIIBIO TaOJMIl U JgUarpamm C
TaOJIUYHBIM JIaHHBIM. | UCOOJIb30BAHUEM aKTyalib- HBIX U
N3Bicue- HUE U | BaXKHBIX JTAaHHBIX
UHTEPIIpEeTALNSI (nemorpaduueckue  gaH-  HBIE,
TaOJIMYHBIX JIAHHBIX. | HPOU3BOACTBO MNPOMBIINUJICHHOW U
IIpakTnueckas CEJILCKOXO- 3sIMCTBEHHOM
pabota OPOJAYKIIMH, OOIIIECTBEHHBIE U TIPU-
«Tadmauubn. pOJIHBIEC SIBJICHUSI).
I'paduueckoe H3yuatr MeTOabl  paboOThl C
MpEJICTABJICHUE  JaH- | TAOJIUYHBIMU U Trpadu- HYECKHUMHU
HBIX B BHJEC KPYI'OBBIX, | IPEACTABJICHUSIMU  JIAHHBIX C
CTOJIOUKO- BBIX | TTOMOIIbIO ITU(PPOBBIX PECYPCOB B
(cTonbyaThIX) XOJ€ MPaKTUYEeCKUX paboT
auarpamMm. Yre- HHUE U
MOCTPOCHHUE AuarpamMM.
Ipu- MEPBHI
neMorpauaecKkux
JharpaMm.
IlpakTuueckas padorta
«unarpam- MbeD»
OnucaresbHas YHucinoskie Haboppl., OcBauBarb MNOHATHA: YHCIOBOU
CTATHUCTHKA Cpennee apud- Habop, Mepa I€H-  TpaJbHOM
(8 u) METHUYECKOE. TEHJICHIIUU (Mepa IeHTpa), B TOM
Menunana YUCJIOBOTO| YUCJE cpeaHee apudMeTudecKoe,

HaOopa. YCTOii- YUBOCTH
MEIVaHBI.
IIpakTnueckas paboTtal

MeauaHa.
OnuceiBaTh CTaTUCTUYECKUEC

JAaHHBIC C IIOMOIIBIO CPCOAHCTO
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«Cpennue 3HaueHUs» .
HauGombiee 17|
HanMCHBIIIEE 3Ha4Ye- HUS
YUCIIOBOTO HaOopa.
Pazmax

apu(PMEeTU4eCKOro U  MEJMUAHBI.
Pemrate 3apaumn.

MN3y4yaTs cBOICTBA CPEAHUX, B TOM
YHCJIE C TMOMO- HIbIO HHMPOBBIX
pECYpCOB, B XOJ€ MPAKTUYECKHUX
paodoT.

OcBauBaThL NOHATHUA. HauOOIBIIEE
U HauMEHbIIIEEe 3HAYECHUS YHUCIIOBOIO
MacCHBa, pa3Max.

Pemars 3agaum Ha BBIOOp cmocoba
ONHCaHUs JaH- HBIX B COOTBETCTBUU
C TIPUPOJION JAHHBIX H ICJISI- MU
HCCIIE10OBAHUS

CiayyaiiHass W3MeH-
YHMBOCTh

CnyuaiiHast
U3MEHYUBOCTH (IIpUMeE-

OcBauBaTh IMOHATHUSA: qacToTa
3HAYCHUU B MaCCHBC JaHHBIX,

(6 4) pbl). YHacToTa | rpynmnupoBKa JAHHBIX,
3HAaYE€HUU B MAacCHUBE | THCTOrpaMma.
JTAHHBIX. Crpoutn u aHAJIU3UPOBATH
I'pynnuposka. TUCTOTPaAMMBbI, noaou- paTrb
I'ucrorpam- msl. MOJAXOSIIIAN 1Iar TPyHITUPOBKH.
IlpakTnueckas padora | OcBauBarhb rpaguyeckue
«CnygyanHas NPEACTaBJICHUA  Pa3HbIX  BUJIOB
U3MEHYUBOCTB CIIy4allHOWM W3MEHYUBOCTU, B TOM
qyucjiae ¢ TOMOHIbIO UM POBBIX
peCypCcoB, B XOA€ MNpPaKTU4YEC- CKOU
paboThl
BBenenue B | I'pad, BepuinHa, | OcBauBarThb MOHATHS: rpad,
Teopuio rpagos pebpo. IIpencraB- | BepmmHa rpada, pe- Opo rpada,
(4 a) JIEeHUuE 3aga4u C | crenieHb (BaJIEGHTHOCTH BEPIIINHBI),
IIOMOIIBIO rpada. | Henbu UK.
Crenenb OcBauBaTh NOHATHUSA: IyTh B Trpade,
(BaJICHTHOCTB) diJIepoB  myTh, 00xox  rpada,
BEPILIUHBI. Yuciao | opueHTUPOBAHHBIN rpad.

pE€bep w cymmapHas
cTerneHb BepuuH. llens
n nuki. Ilyte B rpa-
de. IlpencraBienue o
CBSI3BHOCTH rpada.

Pemiath 3aauM Ha MOWCK CYMMBI
cTeneHeil Bep- mmH Tpada, Ha
nmouck o60xoma rpada, HaA TOUCK
myTen B OPHUEHTUPOBAHHBIX

rpadax.
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O6xon rpada (dilepoB
nyTth). IlpencraBnenue
00 OpHUEHTH- POBAHHBIX

rpadax

OcBauBaTh CIIOCOOBI
NpeACcTaBJICHUs 3ajlad W3 Kyp- ca
anreOpsbl,

r€OMETpPHU, TEOpUU

BEPOSTHOCTEH, OPYTrUX IPEIMETOB
rpadoB
CXEMBbI, DJJIICKTPUYCCKHE
(b yHKIITMOHAIbHBIE COOTBETCTBUS)
Ha IpuMepax

C  IIOMOIIBIO (kapThl,

Ienu,

BepositHOCTB u Canydalinplii onbIT U | OcBauBaTb NOHATHA: CIyYalHBIN
4acTrora CllydyallHO€ COOBITHE. | OIBIT W  Cclyd4allHoe  coObITHE,
CJIy4aiiHOT 0 BepositTHOCTB U | MaJIOBEPOATHOE U NPAKTUYECKHU J0-
coObITHS qacToTa COOBITHSI. | CTOBEPHOE COOBITHE.
(4 g) Poss manoBepositTHbiX | U3yyarh 3HAYUMOCTH
u NPAKTUYECKU | MAJIOBEPOSATHBIX COOBITU B
JIOCTOBEPHBIX  COOBI- | OPUPOJIE U OOMIECTBE Ha BAXKHBIX
TUH B IMpUPOAE U B | npuMepax (aBa- pUH, HECUACTHBIC
oOmectBe. Mo-HeTra U | cilydyam, 3alidTa OEepPCOHAJIbHOM
urpajbHasi KOCTh B | muHdoOpMallvu, Iiepegada JaHHbBIX).
TEOpHUN MN3yuars  pojib  KJIIACCHUYECKHUX
BEPOSITHOCTEU. BEPOATHOCTHBIX MO- neneun
ITpakTuueckasi padbora | (MoHeTa, wWrpajbHass KOCTb) B
«YHacrora BBIIAACHUS | TEOPUHU BEPO- ATHOCTEMU.
opJya» HaOaroagars M u3y4arb 4acTOTy
cOOBITUI B npo- CTBIX
SKCIIEpUMEHTAaX, B TOM YHCJIE C
HOOMOIIbIO IU(PPOBBIX PECYpPCOB, B
XO0JI€ MPAKTUYECKOU padbOThI
0000meHue, koH| IIpenacraBienue IToBTOPATH U3YUYEHHOE u
TPOJb JTAHHBIX. Onwuca- | BbICTPAMBATh CUCTEMY 3HAHUM.
(5 g) TeJIbHAs  CTAaTUCTHUKA. | Pelmiars 3aja4m Ha OpEACTABICHUE
BepositHOoCTh U ONMUCAHUE NAHHBIX C MOMOIIBIO

CIIy4ailHOTrO COOBITUS

U3YYCSHHBIX XapaKTEePUCTHK.
OO0cyxaarbp npuMepbl CIy4YalHBIX
COOBITUH, Majo- BEPOSTHBIX WU
MPaKTUYECKHU JTOCTOBEPHBIX

ciydaii- HbIX COOBITUH, UX POJIU B
OPpUPOAE U )KU3HU YEIJIO- BEKA
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8 kiacc (He MeHee 34 4)

Ha3Banmue
pasaena OcHoBHOE Xapakrepucruka AeATeJbHOCTH
(TeMBI) coJiep:KaHue o0y4aromuxcst
(umcJiio
4acoB)
IloBTOpEeHHe IIpencraBnenne IToBTOPATH M3YyYEHHOE U BBICTPAMBATDH
Kypca 7 | MaHHBIX. Onuca- | cucremy 3HaHUM.
KJacca TeJbHasT CTaTUCTUKA. | Pemrars 3aaa4yM Ha OPEACTABIICHUE U
(4 ) Cay4aiinas OINMCaHUE  JAHHBIX C  [OMOIIBIO
U3MEHYUBOCTD. W3YUYEHHBIX XapaKTepucTUk. Pemarb
CpenHne  4YMCIIOBOIO | 3aJa4M HA IPEACTABICHUE TPYNIHAPOBAH-
HaoOopa. HBIX JAaHHBIX W OIIMCAaHUE CIIyYauHOU
CnyuyaiiHble COOBITHUS. | UBMEHYHUBO- CTH.
Beposarnoctu u | Pemiarp 3amaum  Ha  omnpelelieHueE
4acCTOThI. YacTOThl  ClydYail- HBIX  COOBITHH,
Kinaccnueckue o0CyXJeHHue IIPUMEPOB  CIy4dailHbIX
MOJIEIIN TEOpHUHU | COOBITUH, MaJIOBEPOSITHBIX 171
BEPOSITHOCTEMN: PAaKTUYECKHU OCTO- BEPHBIX
MOHETa UM UrpajibHasl | CIIydaWHBIX COOBITMHA, HX pOJHU B
KOCTbH OPUPOAE U KU3HU YEJIOBEKA
Onucarenbna | OTKIOHEHUS. OcBauBarb MNOHATHUSA: JUCHEPCUA U
| cra- | /lucniepcusi 4UCIOBO- | CTaHJAPTHOE OTKJIOHEHHUE,
THCTHKA. ro Habopa. | UICOOJIL30BaTh JTU XapaKTEPUCTHUKU
PaccenBa- CranmapTHOE OTKJIOHE- | JUIsI ONMCaHUsl pacCeUuBaHUsl JIAHHBIX.
HHUE TaHHBIX HUE YHUCJIOBOro | BeiBUraTh rumore3bl 00 OTCYTCTBHUH
(4 a) HaOopa. Jluarpam- ™Mbl | WM HaJIM- YUM CBSI3U 10 JHarpaMmam
pacceuBaHus pacceuBaHus.
CrpouTthb auarpamMMbl pacCEUBAHUS MO
HMEIOIIUM- CSI JAHHBIM, B TOM YMCJIE C
MOMOIIBIO KOMITBIOTEpPA
MHozxkec MHOXeCTBO, OcBauBaTh MOHATHSA MHO>XECTBO,
TBa (4 ) OoaAMHOXecTBO. Omne- | 3JIeMEHT MHOXKe- CTBa, MOAMHOXECTBO.
pauuu HaJl | BbIMOJIHATH onepauum HaJ
MHOKECTBAMU: MHOYKECTBAMMU: o0be- JIAHEHUE,
o0benu- HEHUE, | IIepecedyeHre, JONOJTHEHUE.
nepecedyeHue,
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JOITOJIHEC- HUC.

CpoiicTBa  onepaunuit
HaJ MHOYXEe- CTBaMU:

Hcnoan3oBaThb CBOMCTBA:
INEPEMCCTUTCIIBHOC, CO- qcTaTcCJIbHOC,

HEPEMECTUTEIILHOE, pacnpeneauTenbHOe, BKJIFOUEHUS.
coye- TarenbHoOe, | Ucnmoab30BaTh rpaduyeckoe
pacipeaeauTeIbHOE, MIPEACTaBICHUE MHO-  KECTB aopu
BKJIFOUCHUS. OIMCAaHUM pPEAJIbHBIX IIPOLECCOB U SB-
I'paduueckoe JICHUH, TIpU PEUICHUM 33J1a4 U3 JAPYTUX
MpEJICTaBIICHUE MHO- | YYE€OHBIX TPEIMETOB U KyPCOB
JKECTB
Beposith DneMeHTapHbIE OcBauBaTh IMOHATHS. DJIEMEHTAPHOE
0CTh coObITusi. Ciny4aii- Hble | COObITHE, CIIy- YalHO€ COOBITHE Kak
CIAy4YaiH COOBITHSL. COBOKYMHOCTb OJIaronpusiT- CTBYIOLIUX
oro bnaronpusarcTByto- AJIEMEHTApHBIX COOBITUM, pPaBHOBO3-
coObITHS e 3J€MEHTAapHbIE | MOXXHbIE 3JIEMEHTAPHBIE COOBITHUS.
(6 u) COOBITHS. Bepo- | Pemiars 3amaum  Ha  BBIYMCIICHHUE
SITHOCTH COOBITUIN. | BEpPOSITHOCTEH co- ObITUH o
OnsbITHI C paBHO- | BEPOSAATHOCTSIM 3JIEMEHTAPHBIX COOBITHI
BO3MO>XHBIMU CIIY4YalHOI'O OIbITA.
AJIEMEHTAPHBIMU Pemnars 3agaum  HA  BBIYMCIICHHE
COOBITUSIMH. BEpPOSITHOCTEH CO- OBITUM B OIBITAX C
Cny4yaliHblii BIOOD. PaBHOBO3MOXHBIMU DJIEMEHTApP- HBIMU
IIpakTHueckass padora | COOBITUSIMM, B TOM YHUCJIE C ITOMOILBIO
«OnbITHI C | KOM- IbIOTEPA.
PaBHOBO3MOXHBIMU IIpoBoauTh M H3y4YaTb ONBITBI C
AJIEMEHTApPHbI- MH | PaBHOBO3MOXXHbI- MU DJIEMEHTAPHBIMU
COOBITUSIMI coObITUAIMHU  (C  UCHOJB30BaHU- €M
MOHET, WIpaJibHbIX KOCTEH, Jpyrux
MOJIEJICH ) B XO1€ TPAKTUUECKON padOThI
BBenenmue B /lepeso. CgoiictBa | OcBauBaTh NOHATHSA: JECPEBO Kak rpad
Teopuo rpagos| nepesa: enquH- | 0e3 IWKiIa, BUCAYas BepinuHa (JINMCT),
(4 ) CTBEHHOCTbH yTH, | BETBb JIEpeBa, NyTh B JIEPEBE, AUAMETP
CYyIIIECTBOBAHHUE JiepeBa.
BHCSIUECH BepiunHbl, | U3ydyarsb cBOliCcTBA JiepeBa:

CBsiA3b MCXKAY YHCIOM
BCPIIHNH 51 YU CJIIOM

CYIIECTBOBAHUE BHUCS- YE€W BEPIIUHBI,
€IMHCTBEHHOCTh NYTU MEXIY JABY- Ms
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pEdep. IlpaBuno | BepminHaMH, CBSI3b MEXKAY YHCIOM
YMHOXKEHHUSI BEPIIWH U YUCIOM pEOGED.
Pemarr, 3agauM Ha  TIOMCK U
NEPECUNCICHUE nyTel B JI€pEBE,
OIpEJICIEHUE 4YHCiIa BEpPUIUH  WIH
pédep B gaepeBe, 00x0] OHHAPHOTO
JiIepeBa, B TOM YHUCJIE C OPUMEHEHUEM
npaBujia YMHOXEHUS
Cayuaiin IIpoTuBOIIOIOXKHOE OcBauBaTh MOHATHSA: B3aUMHO
ble coOrITHEe. /lna- rpaMmma | IPOTUBOIIOJIOKHBIE COOBITUSI, OIlE€paluu
coObITHSA Oiinepa. O0beauHEeHUE | HaA COOBITUSIMH, OOBEIAMHE- HUE U
(8 u) u epeceueHre | IepeceyeHrue CcoObITUM, auarpaMmma
cooriTuili. HecoBmect- | Diinepa (Ditnepa—Benna), coBMecTHbIE
HbIC COOBITUSI. | U HECOBMECTHBIE COOBITHSI.
dopmyna  cinoxenus | U3yuyarb TeopeMbl O BEpPOSITHOCTH
BEPOSITHOCTEM. 00ObEIMHEHUsI JIBYX COOBITHUH ((hOopMyibI
ITpaBuiio yMHOXe- HUSI | CJIOXKEHHUSI BEPOSITHO- CTEN).
BEPOSTHOCTEMN. Pemrars 3agaumM, B TOM  4YHUCJIE
YciaoBHas BE€pPO- | TEKCTOBBIE 33Jla4d Ha ONpPEJICICHUE
SITHOCTb. BEPOSATHOCTEN 00BEAUHEHMS u
HeszaBucumsbie nepeceueHusi COOBITUM C MOMOIIBIO
COOBITHSL. 4HCJIOBOM Mpsi- MOU, AuarpamMmm Dujepa,
IIpencraBnenue (hbopMyJIbI CITOKEHUST B€- POSITHOCTEH.
CIIy4alHOT O skcne- | OcBauBaTh NOHATHSA: IIPaBUIO
puMeHTa B BUJIC | YMHOXEHUSI BEPO- SITHOCTEM, YCIOBHAs
Jiepena BEPOSITHOCTh, HE3aBHCHUMBIEC COOBITHUS

JIEPEBO CIIyHaWHOTO OIIbITA.

HN3yuats  cBoiicTBa  (OmnpeacsicHus)
HE3aBUCHUMBIX COOBITHH.
Pemnars 3agaum  Ha oOInpeneciieHue U

HCIIOJIb30BaHHE HE3aBUCHUMBIX COOBITHMH.

Pematn 3agaum Ha TTOUCK
BEPOSAATHOCTEM, B TOM YMCJIE€ YCJIOBHBIX,
C HCITOJIb30BAHUEM JepeBa cly-

YamHOT'O OIIbITAa
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006001eH IIpencraBnenue IToBTOPATH H3Yy4YEHHOE M BBICTPAUBATH

ue, JTaHHBIX. Onuca- | cucremy

KOHTPOJIb TeIbHAsT  CTAaTUCTHUKA. | 3HAHUU.

(4 g) I'pacdber. Bepo- stHocTh | PemiaTs 3agaum Ha OpEJICTABIICHUE U
CJIydallHOIO COOBITHS. | OMUCAaHUE  JaHHBIX C  [OMOIIBIO
Dne- MCHTBI | U3YUYCHHBIX XapakTepuUCTUK. Pemathb
KOMOHWHaTOPUKHU 3a/lauM C MIPUMEHEHUEM IpadoB.

Pemiats  3agaum Ha  HaXOKJICHHEC
BEPOSTHOCTH CJIy- YaWHOTO COOBITHUS MO
BEPOSITHOCTSIM AJIEeMEeHTap- HBIX
COOBITHI, B TOM 4YHCJIE B ONbITaX C
PaBHOBO3- MOYHBIMHU 3JIEMEHTapPHBIMU

COOBITUSAMMU.
Pemrare 3agaum Ha  HaXOXICHUE
BEPOSTHOCTCH 00BbEIUHEHUS u

rnepecedyeHusi COOBITHI, B TOM 4YHC- JI€
HE3aBUCHUMBIX, C  HCIOJb30BaHHUEM
rpadpudecKux NpeACTaBICHUN W JiepeBa
CJIy4alHOIr'O ONbITA.

PemiaTts 3agaum  Ha TI€peUYUCIICHUE
KOMOMHaAIUM (4ucia TIepPeCcTaHOBOK,
4HCclla COYETaHWil), Ha Ha- XOXKJICHUE
BEPOSITHOCTEM COOBITU C
MpUMEHEHUEM KOMOHWHATOPUKH, B TOM
qHCJIe C UCTIOJIb30BAHUEM TPECYTOJIbHUKA
ITackans
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9 knacc (He meHee 34 u)

Ha3Banmue
pasaena OcHoBHOE XapakTepucTHKA eI TeJIbHOCTH
(TeMbI) cojepkaHue o0yvarimxcs
(umcJiio
4acoB)
IloBTOpEHME IIpencraBnenue IloBTOPATH HM3YyYEHHOE W BBICTPAMBATH
Kypca 8 | nmaHHBIX. Onuca- | cucremy
KJjacca TelbHAsT  CTAaTUCTHKA. | 3HAHUMU.
(4 ) Onepanun Haj | PemiaTts 3amauyM Ha OPEICTABIICHUE U
COOBITHUSIMH. OIMCaHUE NTaHHbIX.
HezaBucumocTb Pemiates 3amaum  Ha  HaxOXJAEHHUE
COOBITHUH BEPOSATHOCTEM 00BbeIMHEHUS u
nepeceyeHrst COOBITUM, B TOM 4YHC- JI€
HE3aBHUCHUMBIX, C  HMCHOOJb30BaHUEM
rpadu4YeCcKuX NMpeacTaBJIEeHUH U JiepeBa
CJIy4YalHOI'O OIIBbITA.
Pemiats 3amaum Ha [OEpeYHCIICHHUE
KOMOUHaui (4ucia TIepPeCTaHOBOK,
4yucJia COYETaHWi), Ha Ha- XOXJIECHHUE
BEPOSITHOCTEM COOBITUI C
OPUMEHEHUEM KOMOWHATOPUKH, B TOM
qucie C HUCIIOJIb30BAHUEM
TpeyrojgpHuKa llackans
DJIeMEHTbI KomOunaropHoe OcBauBaTh NMOHATHS. KOMOWUHATOPHOE
KOMOM- NPAaBWJIO YMHOKE- HUsSI. | MPABWJIO YMHOYKEHMUS, yHOPSJOYECHHAs
HATOPUKH ITepecTtaHOBKM. napa, TpoiKa 00b- €KTOB,
(4 a) dakTopwmai. nepectaHoBka, (@QakTopuaa  4uclia,
CoueraHusi M 4YHCJIO | cOY€Ta- HHUE, UYHCIO COYETAaHUH,
COYETaHUMU. TpeyroapHukK [lackas.
Tpeyronpuuk Ilackansg. | Pemmars 3agauM Ha  IIEpEUYUCICHUE
IIpakTuue- ckast pabora | ynopsiIoO4eHHbBIX nap, TPOEK,
«Bpruncienne BepoOsSIT- | IEPEUYUCIICHUE MEPECTAaHOBOK M COYe-
HOCTEH C | TaHUU DJIEMEHTOB pa3IuYHBIX
HUCITIOJIb30BAHUEM MHOECTB.
KOMOU- HaTOpHbIX | PemiaTh 3agaym Ha NpUMEHEHUE YMCIia
byHKIINIH codyeTtaHuii B ajreope (CokpaméHHOe
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OJICKTPOHHBIX Ta6JII/III>)

yMHO@eHue, 0nHom Hpro-TOHA).

Pemiarb, npuMeHsii KOMOWHATOPUKY,
3a71aumn Ha BbIUYHCJICHUE
BEPOSITHOCTEN, B TOM YHCJE C IOMO-
BIO DJIEKTPOHHBIX TaOJIHI] B XOO€

OpPaKTUIECCKON padOThI

I'eomerpuueck | ['eomerpruueckas OcBauBaTh NOHATHE T'€OMETPUYECKOU
as BEPOSITHOCTb. Cny- | BepoaTtHocTH. Pemars 3agaum  Ha
BEPOSITHOCTDH 4allHbI BHIOOP TOUKHM | HAXOXKJICHUE BEPOSITHOCTEH B OIIbITAX,
(4 9) u3 purypsi Ha | MPEJICTAaBUMBIX KakK BBIOOp TOYEK U3
IJIOCKOCTH, U3 | MHO- TOYTOJBHHUKA, Kpyra, OTpe3Ka Ui
OTpe3Ka, U3 AYyTrd | AYTH  OKPYXHO- CTH, YHCIIOBOIO
OKPY>XHOCTH POMEXKYTKA
HcnbiTa Hcnoeitanue. Ycnex u | OcBamBarb  NOHATHSI. WCHOBbITAHUE,
HHSI HEeyaayJa. Ce- pust | 2JIeMEHTapHOE COOBITHE B HCHBITAHUU
bepnya UCIIBITAHUH 1o | (ycmex m Heyjzada), cepusi UCHbITAaHUU,
au (6 ) EPBOTO ycriexa. | HaCTyIUIEHUE IepBOoro ycnexa (Heyja-
Hcnbrranus 4m), cepus UCTbITaHui bepHyn.
bepnymimn. BepositHO- | Pemiate 3agauM = Ha  HAaXOXJCHHUE
CTU COOBITUU B CEPUU | BEPOSITHOCTEW CO- OBITHI B CEpPUH
UCTIBITAHUU UCOBITAHUM OO TMEPBOTO ycnexa, B TOM
bepnynnn. 4uclie C IpUMEeHeHueM  (HOpPMYIJIbI
IIpakTnueckas pabora | CyMMBbI F€0- METPUYECKOU MMPOTrPECCUU.
«HMcoblTanus Pemiare 3agauM Ha HAaXOXKICHHE
bepnymin» BEPOSTHOCTEM DJIIEMEHTAPHBIX COOBITHI
B cepur ucnbelTanuii bep- Hymm, Ha
HAXO0XKJICHUE BEPOSITHOCTHU OIIPEIICIEH-
HOTO 4YHCIa yCHEXOB B  Cepuu
ncnbiTaHul bepnyiiui. U3yuars B xoae
NPaKTH4YeCKO padoThl, B TOM YUCJIE C
MOMOIIBIO MU (GPOBBIX pECYpPCOB,
CBOMCTBA BEPOSITHOCTH B  CEpUH
ucnelTaHu bepHyIum
Cayuaii CnyualiHass BeauunHa | OCBOUTH MOHATHUSA: clyJyauHas
Has U pacrpene- JICHHUE | BEJIIMYWHA, 3Hadye- HUE CIy4YaluHOU
BeJIMYH BEPOSITHOCTEH. BE€JIMYMHBI,  PACIIPEJICIEHUE  BEPO-
Ha (6 1) Martematu- YEeCKOe | SITHOCTEM.
OXKUJJaHUE u | M3yyars u o00cyxkaarb IIPUMEPSHI
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JUCTIEPCHUS CIIyYarHOU
BenuuHbl. [Ipumepsr
MaTEMaATUYECKOT O

OXKHJaHHUsA KakK

AUCKPCTHBIX u HEC- IIPCPBIBHBIX

ClIy4dailHbIX BEJIMYMH (POCT, BEC UEJO-

TEOPETUICCKOTO
CpEIHEro  3HadCHUs
BEJINYHHBI.

ITousitTie O 3aKOHE
OOJIbIINX YHUCEII.
N3mepenue

BEPOSITHOCTEN C
IOMO- IILIO YacCTOT.

IIpumenenue 3akoHa
OOJIBIIIUX YUCEIT

BEKa, YHCJIECHHOCTb  HACEJICHMUS,
Apyrue HU3MEHYU- BbI€ BEJIHWYUHBI,
paccmarpuBaBlIUEC B Kypce cCTa-
TUCTUKH), MOJICIBHBIX CIIy4ailHbIX
BEJINYUH, CBsI- 3aHHBIX co
CIIydaWHBIMH omnbITaMu (OpocaHUuEe
MO-

HETBI, WI'PAJIBHOM KOCTHU, CO

CJIy4alHBIM BBIOOPOMH T. II.).

OcBauBaThb IHOHATHA .
MaTeMaTHU4YEeCKOEC OKHJaHUEe
CIIy4YaliHOU BECJIUYUHBI Kak
TEOPETUYECKOE CpEeOHEEe 3Ha4YCHHE,

JIUCOEPCHUS CITyYallHOM BEJIMYMHBI KaK

aHajor IVCTIEPCUU YHCIJIOBOTO
HaOopa.

Pemiatr 3amauM Ha  BBIYHCIICHHUC
MaTeMaTU4YeCKOTrO OXKUJTaHUST u

JIUCIEPCUU  JUCKPETHOU CIIy4YanHOU

BCJIIMYMHBI 110 3aJaHHOMY
pacnpecaciiCcH1uiO, B TOM 4YHCIIC 3a/1a4,

CBs3aHHbBIX CO CTpaxXOBaHUCM H JIOTC-

pesMH.
3HAKOMHUTBCHA C MaTeMaTUYECKUM
OXKUJITAHUEM u JAUCTIEpCUEN
HEKOTOPBIX pacHpeleiieHHuil, B TOM
4yCJIE pacHpeleieHUus] Cly4YauHOU
BEJIMYUHBI

«YHCIIO YCIIEXOB» B cepuu
ucnelTaHu  bepnymnu. MHWM3y4yars

qacToTy COOBITHSA B IMOBTOPAIOIITNXCSA

Ci1y- YauHbIX oneITax KaK
CIIy4alHYylO BEJINYUHY.

3HAKOMMTBCSI C 3aKOHOM OOJBIINX
dbopme bepuymin):

OOJIBIIIOM YHCJIE

yucen (B npu

OIIBITOB 4YacCcToTa
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COOBITHSI OJIU3KA K €r0 BEPOSITHOCTH.
Pemiats 3agaum Ha  uU3MEpPEHUE
BEPOSITHOCTEN C MO- MOIIBIO YaCTOT.

OO6cy:xaaTh poOJIb 3aKoHA OOJBITNX
yucesl B 0OOOCHO- BaHHWM YaCTOTHOTO
METOJa U3MEPEHUSI BEPOSITHO- CTEH.

OO0cy:xaaTh 3aKOH OOJBIINUX YHCEI
KaK MOpOsIBJIe- HHUE CTATUCTUYECKOU
YCTOWYUBOCTHU B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJBIINX
qyydcel B TMPUPOJE U B  IKU3HU

4JeJI0BEeKa

00600men IIpencraBnenue IloBTOPATH U3yUYEHHOE u

ue, JTAHHBIX. Ormuca- | BbICTPauBaTh CHCTEMY

KOHTPOJIb TeJbHAsT CTAaTHUCTHKA. | 3HAHUU.

(10 u) BeposaTtHocTh Pemiarp 3agaum Ha IpeACTaBIECHUE U
CIIy4arHOT O OIMCAaHUE TAaHHBIX.

COOBITUSI. DJIIEMEHTBI

KOMOWHATOPHUKH.
Cnyuaiinble BEJIU-
YUHBI u
pacnpeneneHust

Pemiats, 3ajaum  Ha HaXOXICHUEC
BEPOSATHOCTEM CO- OBITHH, B TOM
4YHCJIC B ONbITaX C PaBHOBO3MOXXHbI-
MH  DJIEMEHTApHBIMH  COOBITHUSIMH,
BEPOSITHOCTEH 00BETMHCHUS u
epeceyeHusi COObITUM, BBIYUC- JISITh
BEPOSITHOCTH B ONBITaX C CEPUSIMHU

ClIy4al- HbIX UCOBITAHUM
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