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MNOACHUTEJBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «MATEMATUKA»

Pabouas mporpamma m©0o MaTeMaTHKe J[UIsI oOydarommumxcs 5—9 kiaccoB pa3paboTraHa Ha OCHOBE
denepalibHOTO TOCYIapCTBEHHOIO OOPa30oBaTEIBLHOIO CTaHJAapTa OCHOBHOTO 00ImIeroodpa3oBaHusi ¢ Y4ETOM U
COBPEMEHHBIX MHPOBBIX TpPeOOBaHMI, NPEABSIBIAECMBIX K MaTeMaTHYECKOMY OOpa3soBaHUIO, M TPATUINN
poccuiickoro 00pa3oBaHUs, KOTOPbIE 0OECIIEYNBAIOT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIMSAMH, COCTABIISIIOIIUMH
OCHOBY JJIsI HEIPEPHIBHOT'O 00PAa30BaHMSI U CAMOPA3BUTHSI, & TAKXKE LIEJIOCTHOCTH OOIIEKYJIBTYPHOTI'O, TUYHOCTHOTO
1 TIO3HABATEIBHOTO pa3BUTHsA oOydaromuxcs.B paboueil mporpammMe ydTeHbl uaeu u mosoxxeHus: Konuenmum
pa3BUTHSI MaTeMaTHYeCKoTo oOpa3zoBaHus B Poccuiickoit @enepannu.B snoxy nudpoBoii Tpanchopmanum Bcex
cdep yeoBeYeCKOH AeSITEIIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0Oe3 0a3oBoii
MaTeMaTU4YeCKONH TMOATOTOBKHM. VYK€ B IIKOJE MaTeéMaTUKa CIY»XUT OINOPHBIM MPEeIMETOM JUIS H3y4YeHUs
CMEXXHBIX IUCIUTUINH, a TTOCJIE IIKOJIBI PealbHON HEOOXOIMMOCTBIO CTAHOBUTCSI HENIPEPBIBHOE 00pa3oBaHUE, YTO
TpeOyeT IMOJHOIEHHOH 0a30BOi00IIe00pa3oBaTeIbHON MOJATOTOBKH, B TOM YHCJIE W MaTeMaTHYeCKOH. DTo
00yCJIOBJICGHO TEM, YTO B HaIllM JTHU PACTET YUCIO NPOdECcCuid, CBI3aHHBIX C HEIIOCPEICTBEHHBIM NPUMEHEHUEM
MaTeMaTHKU: U B c(pepe dPKOHOMHUKH, U B OM3HECE, W B TEXHOJOTMYECKHXOOJACTIX, U a)Ke B T'yMaHUTAPHBIX
chepax. Takum 00pa3zom, KPYTIIKOJIBHUKOB, I KOTOPBIX MaTeMaTHKa MOJXET CTaTh 3HAYMMBIM
OpEeAMETOM, PACIIUPSIETCH.

[IpakTHueckasl IMOJIE3HOCTh MAaTeMaTHKH OOYCIOBJIEHA TEM, YTOEE& MPEIMETOM SBIISIIOTCS (DyHIaMEHTAJIbHBIC
CTPYKTYpBI HAIIETO MHpaA: IPOCTPAaHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIC OTHOIICHUS OT NHPOCTESHIINX,
YCBaWBAaEMBIX B HETIOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JUISI PAa3BUTHUSI HAYUYHBIX U
MpUKJIAAHBbIX uleil. be3 KOHKPEeTHhIX MaTeMaTHUYEeCKUX 3HAHUU 3aTPYJHEHO IIOHUMAaHUE IPUHLUIIOB yCTPOUCTBA
W WCHOJB30BAHUSI COBPEMEHHOM TEXHHUKH, BOCHPHUITHE W HHTEpPHpeTalus pPasHOOOpPa3HOW cOoIHalbHOM,
3KOHOMHWYECKOM, MOMUTHYECKON HH(popManuu, Mamod(p(EeKTUBHA MTOBCEAHEBHAS NMPAKTUYECKAS NESITEILHOCTD.
Kaxxnomy uenoBeky B CBOE€H JKH3HU NMPUXOIUTCS BBINOJHATH pacd&Thl U COCTABJIATH AJITOPUTMBI, HAXOJAUTh U
MPUMEHSITh (POPMYJIbI, BIaJIETh NPAKTUUYECKUMH TPUEMAMU IT€OMETPUYECKHUX U3MEPESHUM U NOCTPOCHUM, YUTATH
nH(pOpMauIo, IPEACTAaBICHHYIO B BUJIe TaOIuUI, AUarpamMM M rpadmKoB, )KUTh B YCIOBUSIX HEONPEACIEHHOCTH U
IMOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydalHBIX COOBITHUH.

OJHOBPEMEHHO C pacHIMpeHneM chep NpUMEHEHHST MaTEMaTHKNB COBPEMEHHOM 0011ecTBe BcE OoJiee BaKHBIM
CTAaHOBHUTCS MaTEMaTHUYECKUH CTUIIb MBIIUJICHUS, IIPOSBIISIIONIIUICSA B ONpeAeJIEHHBIX YMCTBEHHBIX HaBbIKax. B
Opolecce M3y4YeHHUs] MaTeMaTHKM B apceHaJl MPHUEMOB W METOJIOB MBIIUICHHUS YeJIOBE€Ka €CTECTBEHHBIM
o6pa3oM BKIIOUAIOTCS HWHIYKOUSI W JEAyKIHsl, OOOOImeHWEe W KOHKpPE TH3alus, aHajlu3 ¢ CHHTES3,
KilaccuduKanus W cucremarusanus, adcrparupoBaHue M aHajorusi. OOBEKTbl MaTEeMaTHYECKHUX yMO3a
KJIFOYCHUH, MpaBHWIa UX KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOCHHN, CIIOCOOCTBYIOT
BbIpaboOTKe yMeHHs (opMyIMpoBaTh, OOOCHOBBIBATH M JIOKa3bIBaTh CY’KJIEHHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOEe MbINUIeHUE. Begymas poib IpuHauIeXuTMaTeMaTHKe U B GOPMHUPOBAHUN AJITOPUTMHUYECKOM
KOMMOHEHTHI MBIIIUICHHUS U BOCIIUTAHUHN YMEHHUH J1eMCTBOBATH MO 3aIaHHBIM aJITOPUTMAaM, COBEPIIEHCTBOBATH
W3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporecce pemieHus 3ajad — OCHOBOM y4eOHOU NesTeIbHOCTH Ha
YpOKax MaTe€éMaTUKH — Pa3BUBAIOTCS TaK)Ke TBOPpUECKAs UIIPUKIIAAHAS CTOPOHBI MBIIIIECHUS.

OOyuenne wmareMaTuke JaéT BO3MOXKHOCTH pa3BUBaTh Yy OOYYaIOIIMXCSI TOYHYIO, PalMOHAIBHYIO H
MHPOPMATUBHYIO pedb, YMEHHEOTONpPATh HAMOOJIee MOAXOAIINE S3BIKOBBIC, CUMBOJIMYECKUE, rpadrueckue
CpecTBa AJISI BEIPAXKEHUS CY>KASHUH U HATJISIHOTO UXITPEACTABIICHUS.

Heo06xoanuMBbIM KOMIIOHEHTOM OOIIEH KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAHHUU SIBIISIETCS OOIllee 3HAKOMCTBO C
METOJlaMU MO3HaHUsl J€HCTBUTEIBHOCTH, MPEACTABICHUE O MNpeJMeTe U METOJaX MaTeMaTUKH, UX OTIUYUHN OT
METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MIPUMEHEHHUSI MATEMaTHUKH JJIs1 PEIICHUS
HAayYHBIX W TMPUKIATHBIX 3a7ad. TakuM oOpa3om, MaTeMaTH4YecKoe OOpa3oBaHHME BHOCHT CBOW BKJIad B
(popmupoBanne OOIIECHKYJIBTYPBI YEJIOBEKA.

H3yuyenne MaTeMaTHKH TaK)Xe CIOCOOCTBYET ACTETHUYECKOMY BOCITMTAHHIO YEJIOBEKA, TIOHUMAaHHUIO KPAacOThl U
M3sIIeCTBA MATEMAaTHYECKUX PACCY>KICHUM, BOCIPUSITHIO TEOMETPUIECKUX (DOPM, YCBOCHHIO MJIEW CUMMETPHUH.



HEJIM 1 OCOBEHHOCTU M3VYEHMSA YUEBHOI'O IIPEJIMETA
«MATEMATHUKA». 5-9 KIIACCBI

HpHOpI/ITCTHLIMI/I I CIIAMH O6y‘ICHI/I$I MaTeMaTuke B 5—9 Kjiaccax sIBJISIFOTCSI:

— ¢dopMHUpOBaHNE EHTPAJbHBIX MAaTEeMaTHYECKUX MNOHSTHUH (YUCIIO, BEJIMYMHA, TreoMeTpuyeckas ¢urypa,
IIepeMeHHas, BEPOATHOCTh, QYHKIIUS), 00ECIIeUNBAIOIINX IPEEMCTBEHHOCTD H IIEPCIIEKTUBHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUs OOyUJAFONIUXCS;

— IIOABCIICHHUC 06yqa}0mnxcsl Ha OOCTYIMTHOM JUUIA HUX YPOBHE€ K OCO3HAHUWIO B3aMMOCBS3U MAaTEMaTUKH U
OKpYyXKarumero Mmmupa, IOHMMaHue€ MaTEMAaTUKHN KaK 4aCTU 061116171 KYJIBTYPbI YCJIOBCHECCTBA,

— pa3BUTHE UHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarOINXCsl, TO3HABATEIIBHON aKTUBHOCTH,
HCCIeN0BAaTEeIbCKUX YMEHUM, KPUTUYHOCTH MBILICHUS, HHTEpEeca K U3yUEHHUIO MaTeMaTHUKU;

— (opmupoBanue (GYyHKIHMOHAILHOW MaTEMaTUYSCKOW T'PaMOTHOCTU: YMCHHUS pPAaCIiO3HABATh IPOSBIICHUS
MaTeMaTHYCCKUX IMOHSITHUI, OOBCKTOB M 3aKOHOMEPHOCTECH B pCalIbHBIX JKU3HCHHBIX CUTYAIUSIX U MPU HU3YUYCHUH
IPYTUX YYeOHBIX IIPEIMETOB, IPOSBICHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (GOpMyJIHpPOBATH HX Ha S3BIKE
MaTeMaTHKH H CO3J[aBaTh MaTCMAaTHYCCKHE MOJICIH, NPUMCHSATh OCBOCHHBI MaTEeMaTHYCCKHUI ammapar Ijist
pCIICHUS MTPAKTUKO-OPUCHTUPOBAHHBIX 3aJ1a4, HHTCPIPESTUPOBATh U OLICHUBATH IMOJIyYCHHBIC PE3YIbTATHI.

OCHOBHBIC JMHHU COJICP)KaHHUs Kypca MaTeMaTHKH B 5—9 kiaccax: «YHuciaa W BBIYUCICHUS», «AreOpay
(«AnreOpamdeckue BBIPpAXKCHHUA», « Y PaBHCHUs U HepaBeHCTBa»), « DyHKmum», «I'eomerpusi» («['eomeTpuueckne
¢urypsl m ux cBoicTBay, «l/I3MEepeHHETCOMETPUUCCKUX BEIHYHH»), «BeposTHOCT, W craTucTHKa». JlaHHBIC
JIMHUM PA3BUBAIOTCS MapaijiebHO, KaXk/1asi B COOTBETCTBUUC COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA
OT Ipyroif, a BTECHOM KOHTaKTE€ W B3amMoncicTBUU. Kpome 3TOoro, mX 0OBeHUHSCTIIOTUYECKAsT COCTABIISIONIA,
TPagUIIMOHHO TIpUCYIasi MaTEeMaTHKEH MPOHHU3BIBAIOIIAas BCE MAaTEMaTHYCCKHUE KYPCHI U COACPIKATCIbHBICITIHHUH.
ChopmynupoBanHoe B DenepasibHOM TOCYJIapCTBEHHOM OQR30BaTEIIbHOM CTaHJAApPTE OCHOBHOI'O OOIIETO
oOpa3oBaHMsI TpeOOBAaHUE «YMETh OIEPUPOBATH IOHSATHIMH: OIpEACIICHHE, aKCHOMa, Teopema, J0Ka3aTelIbCTBO;
YMEHHE pacIio3HaBaTh HWCTHHHBIC W JIOKHBIC BRICKA3bIBAHUS, MPUBOIUTH IPUMEPHl U KOHTPOPHUMEPHI, CTPOUTH
BBICKA3bIBAHUSI U OTPHUIIAHUSI BBICKA3BIBAHHI» OTHOCHUTCS KO BCEMKypcaM, a pOpMHUPOBAHHUE JIOTUYSCKUX YMCHUMN
pacnpenessieTcs IIOBCEM r'ojlaM 00y4YeHHsI Ha YPOBHE OCHOBHOTO 0o01iero oopazosanus. Conepkanue oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OcBoeHUs [IpnMepHO# pabdodeil mporpamMmebl, pacupeaeaéHHBIM I10
rogamM OOY4YCHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIHUITHAIBHBIM BOIIPOCAM
oOyuaroiuecs: oOpallajuch HEOJHOKPATHO, YTOOBI OBJIAJCHHUE MAaTEMATHYCCKUMH IIOHSITHUSIMHA W HaBbIKAMU
OCYIIECTBISIIIOCH MOCIEIOBATSIIFHO W IOCTYIATEIBFHO, C COOJIOJICHUEM HOPHHIIAIIA TTPEEeMCTBEHHOCTH, a HOBBIC
3HAHUS BKIFOYAIMCH B OONIYIO CUCTEMY MaTeMaTHYECKUXIIPEACTABICHUH 00yJatONINXCsl, PACIITUPSISI U YTITyOJIsis e€,
o06pa3zyst IpOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O ITPEIMETA «MATEMATUKA» B VYEBHOM IIVIAHE

B cootBerctBUH ¢ @PenepalibHBIM TOCYJIapCTBEHHBIM OOpa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETo
oOpa3oBaHMs MaTEeMaTHKASBIISIETCS] 00sI3aTEIbHBIM IIPEIMETOM Ha TaHHOM ypoBHe obpa3oBanus. B 5—9 kiraccax
yueOHbIH Tpeamer «MaremaThka TPaJUIHMOHHO HM3YydaeTcsl B paMKaxX CIEAYIOIIMX Y4eOHBIX KypcoB: B 5—©6
KJlaccax — Kypca «MaremaTtuka», B 7—9 kiraccax — KypcoB «AnreOpay»(BKIIOYasi 3JI€MEHThl CTAaTUCTUKU U
TeopuH BeposiTHOCcTel) U «I 'eomerpusi». Hacrtosmieit mporpaMMoif BBOIUTCS CaMOCTOSITSIIBHBIA yYeOHBIM KypcC
«BeposATHOCTE M CTAaTHUCTHUKAY.

Hacrosiieit mporpaMmoii nmpeaycMaTpuBaeTcs BbIJICJICHNE B yUeOHOM IJIaHE HAa M3yUYEeHHE MAaTEeMaTUKHA B 5—O6
KJIaccax S yaeOHBIX 4acOB B HEJIEJTIO B TEUEHHE KaXKJIOTO roJa o0ydeHusl, B 7—9 kitaccax 6 yaeOHBIX 9aCOB B HEJEIIO
B TE€YEHHUE KaXK/I0T'0 rojia 00ydeHus ,Bcero 952 yueOHBIX daca.

TemaTtnueckoe MJIaHUPOBaHUE YUYEOHBIX KYpCOB M PEKOMEHJyEeMOE paclpeneieHne ydeOHOTro BpPEeMEHHU JUIs
U3yYCeHHs OTACIBHBIX TEM, IMPEHJI0KSeHHBIE B HACTOSIICH IMporpaMMe, HaJg0 paccMaTpUBaTh KaK HPUMEPHBIC
OPHEHTHPHI B ITIOMOIIIbL COCTABUTEIIIO aBTOPCKOM paboueil mporpaMmebl U MPEXKAe BCEro yUuTento. ABTOp paboueit
MIpOTpaMMbl BIIpaBE YBEIWYUTH HIW YMEHBIIUTH MPEUIOKEHHOE YHCIO YYEOHBIX YacOB Ha TEMY, 4YTOOBI
yrayOuThCsd B TEMaTHUKy, Oojiee 3aWHTEPECOBABIIYIO YYEHHUKOB, WM HANPaBUTh YCWIIHS Ha MPEOJOJICHHE
3aTpyAaHeHuil. JlomyCTUMO Tak)Ke JIOKaJlbHOE Mepepaclpe/ieI€eHUe U IEPEeCTaHOBKAa 3JIE€MEHTOB COJEprKaHUs
BHYTpH JaHHOrO Kjacca. KogumyecTBO NpPOBEpPOYHBIX pabOT (TeMaTHYECKHH W WTOTOBBIH KOHTPOJIb KadecTBa
YCBOGHHS YYEOHOTr0o Marepualia) M UX THI (CaMOCTOSITEIIbHBIE W KOHTPOJBHBIE PAaOOTHI, TECTHI) OCTAIOTCS Ha
yCMOTpeHHe yunuTensa. Takke y9uTelIs BIpaBe YBEINIUTh WJIM YMEHBIITUTH YUCIIO YIE€OHBIX YaCOB, OTBEAEHHBIX B
ITpumepHoit paboueit nmporpamme Ha 0000IIEeHHWE, MOBTOPEHHE, CHUCTEMATH3AIUIO 3HAHWN OOYyYarOIIMXCS.
EauHCTBEeHHBIM, HO NPUHIMIIMAIBHO BaXXHBIM KPHUTEPHEM, SBISCTCS JOCTHIKCHHE pPE3yJIbTaTOB OOydYeHHS,
YKa3aHHBIX B HACTOSIIEH MporpamMMe.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUAYYEBHOI'O NMPEIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

OcBoenune yueOGHOro mnpeamMera «MaTemaTHKa» JOKHO OOeCleYMBaTh JOCTHIKCHHE HA yYPOBHE OCHOBHOTO
obmiero oOpa30oBaHUsI CIACAYIOUIMX JHWYHOCTHBIX, METANpeIMETHBIX M MPESAMETHBIX 00pa30BaTEeIbHbBIX
pe3yabTaToB:!

JIMYHOCTHBIE PE3VYJIbTATHI

JINYHOCTHBIC pe3yJibTaTbhl OCBOCHUA ITPpOTrpaMMbl yqe6H0ro npeamMeTa «MartemaTuka» XapaKTCpU3YIOTCA:

HanI/IOTI/I‘{eCKOG BOCIIMTAHUC!:

NpPOSIBJICHUEM HHTEpeca K NPOIIJIOMY U HAacTOSIIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHHUSIM POCCUMCKHUX MAaTE€MaTUKOB M POCCUMCKON MaTEeMaTUUYECKOM MIKOJIbI, K MCIOJb30BAHUIO 3TUX
JOCTHKEHHUH B IPYTUX HAayKaxX W MPHUKIaTHBIXChepax.

Fpa)l([[aHCKOC U JYXOBHO-HPABCTBEHHOC BOCIUTAHUC!

TOTOBHOCTBIO K BBIMIOJTHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaJn3allid ero MpaB, MPEIACTaBICHUEM O
MaTeMaTHYCCKUX OCHOBaX (PYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYP, SIBJICHHH, MPOLEAYP TPaKIaHCKOTO
obmiectBa (BBIOOPHI, ONPOCHI U Mp.); TOTOBHOCTBIO K OOCYXICHHIO DTHUYCCKHUX IIPOOJIEM, CBS3aHHBIX C
OPaKTUISCKUM NMPUMEHCHHEM JOCTIKCHUN HayKHW, OCO3HAHHEM Ba)KHOCTU MOPATBbHO-3TUYCCKUX IIPUHIIUITIOB B
AEeSITENbHOCTH YUEHOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE B PEIIEHWU MNPAKTUYECKUX 3aa4 MaTeMaTH4YECKON HAaINpaBJIEHHOCTH,
OCO3HAHHEM BaXHOCTU MaTEMaTHYECKOTro oOpa3oBaHHUS Ha MPOTSHKEHUHW BCEeH IKHU3HU JJs YCIEHIHOM
npopecCHOHAIBLHOMN NEeSATEJIBHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHUN; OCO3HAHHBIM BBIOOPOM U IOCTPOCHHEM
WHINBUIYaJIbHOW TPACKTOPUU OOpa3oBaHWUsl M OJKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX WHTEPECOB U
OOIIECTBEHHBIX MTOTPEOHOCTEH.

DCTeTHYeCKOe BOCIUTAHHE:

CHOCOOHOCTBIO K SMOIHMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad,
pEIIeHUM, pacCy X/ I€HUI; YyMEHHUIO BUJAETh MaTeMaTHYECKHEe 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTI/I HAYyYHOI'O IO3HAHUA:

OpPIeHTaHI/Ieﬁ B JCATCIBHOCTU HaA COBPEMCHHYIO CHCTEMY HaY4YHBIX HpCI[CTaBHeHI/IfI 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3BUTHUA YCIOBCKA, NPpUPOABI U O6H_ICCTBa, IIOHUMaHHUEM MaTeMaTHYCCKOM HAayKHN Kak
C(I)epI)I YeJI0BEUYESCKOMU ACATCIBHOCTH, 3TallOB ee pasBUTUS 1 3HAYUMOCTHU [JIsI pa3dBUTHUSL HHUBHUIIM3AllUU,
OBJIaJICHUEM SI3BIKOM MaTeéMaTHUKH U MaTEeMaTU4YEeCKON KyJ’II;TypOﬁ KaK Cp€ACTBOM IMO3HAHUA MUpPaA; OBJIAACHUCM
HpOCTeﬁHIPIMH HaBbIKaMM HCCJ'IC,I[OBaTeJ'IBCKOﬁ ACATCIBbHOCTH.

dusnueckoe BocnuTanue, GHOPMUPOBAHNE KYJIBTYPBI 30POBbSI U IMOLMOHAIBLHOTO OJIArOMIOJIYYHSsI:

TOTOBHOCTBIO IPUMEHSITh MaTEMAaTHIECKNE 3HAHUSI B MHTEPECAaXCBOET0 3/I0POBbsI, BEASHHUS 3I0pOBOTO 00pa3a
)KU3HHM (370pOBO€ TMHUTaHHWE, CcOaJaHCUPOBAHHBIM PEXHUM 3aHITHH W OTHAbIXa, peryJisipHas Qu3ndecKas
aKTHUBHOCTB); CPOPMUPOBAHHOCTHIO HaBbIKa pedIIeKCHH, IPU3HAHUEM CBOETrO IIpaBa Ha OIINOKY U TaKOIr'o e
mpaBa ApPYyroro 4ejoBeKa.

DKOJIOTHYECKOE BOCHHTAHHUE:

OpHEeHTalMeil Ha NPUMEHEHHE MaTeMaTHYeCKHX 3HAaHWH JUIST pelIeHHsl 3aaad B OOJAacTH COXPAaHHOCTH
OKpY alomeh cpeipl, INIaHNPOBAHUS MOCTYIIKOB M OII€HKH WX BO3MOXXHBIX HOCJIEIACTBUU IJISI OKpY Karomiei
Cpelbl; OCO3HAHUEM TJIO0AIBHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIeM U IIyTeH UX pEellIeHUs.

JIM4HOCTHEIE pe3yJIbTAThI, OGCCHC‘II/IBaIOHII/Ie aJlarTauio o6yqa10meroc;1 K U3MCHAIOIUMCA YyCIIOBUAM COHHaJ’IBHOﬁ n HpI/IpO,HHOf/‘I CpCabI:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, IMOBBIIIEHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH
qepes MPaKTUIECKYIO ACSATSIFHOCTh, B TOM YHCJIE€ YMEHHUE YUUTHCS Y APYTHUX JIIOJEH, TPUOOpeTaTh B COBMECTHOU
ACATCIIBHOCTHU HOBBIC 3HAHUSA, HABBIKHU 1 KOMIICTCHIIMU U3 OIIbITA APYTIUX;

HEOOXOIUMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIe (POPMYIIMPOBATH UJICH, MOHSTHUS, THIIOTE3bI
00 0O0BEKTaxX W SBJICHUSX, B TOM YHCIIC paHEe HE H3BECTHBIX, OCO3HABATh JICPHUIUTHI COOCTBCHHBIX 3HAHHUU U
KOMIIETEHTHOCTEMN, TIJIAHUPOBATh CBOE pa3BUTHUE;

CITIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYALIMIO, BOCHPHHHUMATH CTPECCOBYIO CHTYAaIIUIO KaK BBI3OB,
TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMACMBIC PCIICHUS U ACHCTBUsI, (GOPMYJIUPOBATH U OLICHUBATH
PHUCKU B TOCHEIACTBHS, POPMHUPOBATH OITBIT.



METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpenMeTHeie pe3yJbTaThl OCBOCHUsS IIPOrpaMMbl yd4eOHOro mnpeamMera «MaTeMaTHKa» XapaKTCpPU3YHOTCS
OBJIAJICHUEM VHUBEPCALbHLIMU HOZHAGAMETIbHBIMU OCUCMBUAMU, YHUBEPCALbHLIMUKOMMYHUKAMUBHBIMU OeliCMEUIMU
U YHUBEPCATLHBIMU PEZYAAMUGHBIMU OCUCMEUSIMU.

1) Vhusepcanvnvie noznasamepbule Oeicmaus 0becneuusaiom Qopmuposanue 6az06bix KOSHUMUBHBIX NPOYECCO8
ooyuarowuxcs (oceoenue Memoo08 NOZHAHUSL OKPYICAIOWe20 MUpd;, NPUMEHEHUE J02UYeCKUX, UCCIe008aAMEeNbCKUX
onepayuil, ymenuil pabomamo ¢ uHgopmayuetr).

bazoBrie nornueckue aeHCTBUS:

— BBISIBIISITH W XapaKTepPU30BaTh CYIICCTBCHHBIC MPHU3HAKA MATEMAaTUYCCKUX OOBEKTOB, IIOHSITHH,
OTHOIIICHUN MEXIy HNOHATHIMH; POPMYIHPOBAThE ONPEACICHUS IOHATHI; yCTaHABJIMBATh CYIICCTBECHHBIN
MIpU3HAK KIIaCCU(UKAIINHA, OCHOBAHUSA JJIs1 OOOOIICHHUS U CPpaBHEHUS, KPUTEPUH MPOBOIMMOTO aHAIHN3a;

— BOCIIPUHUMATH, (POPMYIUPOBATE M MPEOOPa30BBIBATH CYXKICHHUS: YTBEPAWUTEIBHBIC M OTPHUIATEIIHLHEIC,
€IWHUYHBIC, YaCTHBIC U OOIINE; yCIIOBHBIC;

— BBISIBJISITh MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHUBOpeYuss B (akKTax, HJaHHBIX,
HAOJIFOACHUSIX U YTBEPIKIACHUSIX ; IIPeJIaraTh KPUTCPHUHU IJISI BHISIBJICHUSI 3aKOHOMEPHOCTCH U IIPOTUBOPCUUIA;

— JieJlaTh BBIBOJBI C MCIIOJb30BAHHEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOUECHHUI O aHAJIOTHUH;

— pa3zouparh J10Ka3aTeJbCTBA MAaTEMAaTHYECKHUX YTBEPKICHHH (IIpsiMble WU OT HPOTHUBHOIO), MPOBOJWUTH
CaMOCTOSITCIIFHO HECIIOKHBIE JOKa3aTeIbCTBAa MaTeMaTH4YeCKUX (PaKTOB, BBICTPAMBATh apryMEHTAIHIO,
MIPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBEIBATh COOCTBEHHEIC PACCYKIACHUS;

— BBIOMpATh CIIOCO0 pelleHus ydeOHOU 3aaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB pCEIICHUS, BBHIOUpPATH
HamOoJee MOAXOAAIIUNC YIETOM CaMOCTOSTECIFHO BBIACICHHBIX KPUTCPHUCB).

basoBrie uccaemoBaTenbCKUE NCHCTBUS:

—  HCHOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIHCKUH WHCTPYMEHT MO3HAaHWA; (HOPMYJIHMPOBATH BOIPOCHI,
(pukcupyromue mpoTuBOopeune, IpodIEeMy, CAMOCTOATEIIFHO YCTAaHABINBATH UCKOMOE M JaHHOE, (pOpMHUPOBATH
TUNOTE3Yy, apTyMEHTUPOBATh CBOIO MO3UIIMIO, MHCHHUE;

— MPOBOJAUTH [0 CAMOCTOSITEJIbHO COCTABJIICHHOMY TIUJIaHY HECJIOXHBIH HSKCIIEPUMEHT, HEOOJbIIOoe
HCCJIEJOBAHNE 10 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYECKOro OO0BEeKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
coboii;

— CaMOCTOSITeIbHO (OPMYJIUPOBATHL OOOOIICHUSI U BHIBOIBI MO Pe3yJibTaTaM MPOBEAEHHOTO HAOJIIOICHUSI,
HCCJIEIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH MOJYUYESHHBIX PE3YyJIbTATOB, BHIBOJIOB U 0000IIICHUI;

— IMPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIJIBUTAaTh MPEAIIOJI0KCHUS O €ro Pa3BUTHH
B HOBBIX YCJIOBHUSIX.

Pabota ¢ unpopmarueii:

— BBISIBJISITH HENOCTATOYHOCTh M HM30BITOYHOCTH MHGOpMAIMHU, JTaHHBIX, HEOOXOJAWMBIX JJs pPELICHUs
3a/a4u;

—  BbIOMpaTh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATh HHPOPMAIUIO PA3JIMYHBIX BUJIOB U
(popm npencrasieHus;

— BbIOUpaTh (Gopmy ImpenacTaBiieHHss WHOOPMAaUHMKM M WILIIOCTPUPOBATH pelIlaeMble 3aJladyd CXeMaMHu,
JauarpaMMaMi, THOHM rpaduKOi U UX KOMOWHAIIMSIMH;

— OLICHUBATh  HANENKHOCTH  HMHGOPMAIMM 1O  KPHUTEPHUSM, NPEII0KEHHBIM  y4YHUTEJIeM U1
chOpMYJIIMPOBAHHBIM CaMOCTOSITEIILHO.

2) Vuusepcanvlivie KOMMYHUKAMUGHBLE OClicEUs 00eCneuusaiom chopmuposanHocms COYUALbHbIX HABBIKOG
obyuarouuxcs.

Oo1enue:

— BOCIIPUHUMATE U (POPMYIUPOBATH CYKIACHHUS B COOTBETCTBHHM C YCIOBHUSIMH H IIEISIMH OOIICHHS; SCHO,
TOYHO, I'PAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS 110 XO4Y
pelieHus 3a1a4ui, KOMMEHTUPOBATh MOJIyUYE€HHBIN pe3yJbTar;

— B XO0JIe OOCYXI€HMSI 3a/JaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJaeMOM TeMBbl, MPOOJIEeMBI, pelraeMou
3a4a4, BbICKA3blBaTh WUJIE€H, HALICJICHHBIC HA IIOMCK PELICHUSA; COIOCTABIATh CBOU CYXKIACHUSC CYKICHUIMU
IPYTUX YYacTHHKOB JHAJioTa, OOHApy’>XMBATh pa3IUdde W CXOJICTBO TIO3WIUHA; B KOPPEKTHOU dopme
(opmynmpoBaTs pa3HOIIAacHUs, CBOU BO3PaKECHUS;

— OPEeACTaBIISITh PE3yJIbTAThl PEIIEHU 3aa4M, DKCIIEPUMEHTA, UCCIEN0BaHUs, IIPOEKTAa; CAMOCTOSTEIILHO
BBIOMpPATH (pOpMAT BBICTYIUICHHUS C y4ETOM 3a4a4 PE3EHTAIUN U OCOOCHHOCTEH ay ITUTOPHH.

CoTpyaAHUYECTBO:

— IHOHHUMAThb U HUCIOJbB30BaTh NpCUMYyUICCTBA KOMaHI[HOﬁ " I/IH,I[I/IBI/I,HyaJILHoﬁ pa6OTI)I nopu pelIcHUuunu
y‘-IeGHI:-IX MaTCMAaTHYCCKHUX 3aaay4,

— T[pPUHUMATH [eJIb COBMECTHOHN [IeATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboThI,
pacnpenensaTh BUABI padOT, JOTOBApHBATHCS, OOCYXIaTh MPOIECC W Pe3ysibTaT paboThl; 0000maTh MHEHUS



HECKOJBKHX JIOJICH;

— Y4YacTBOBATh B IpynmnoBbIX popmax paboTsl (00CykJIeHUsI, OOMEH MHEHHUSIMH, MO3TOBBIE IIITYPMBI U JIp.);
BBITIOJTHITH CBOIO HacTh PaObOTHI M KOOPAMHHUPOBATH CBOM JICUCTBUS C APYTHMH WICHAMH KOMAaHIBI; OICHUBATH
Ka4eCTBO CBOETO BKJajJa B OOIIHN MPOAYKT 10 KPUTCPHUIM, C(OOPMYIIMPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBUS.

3) Vuusepcanvnvie pezynsmuenvie Oeiicmeus 00ecneuusaiompopmuposanue CMbiCI08bIX YCMAHOBOK U JHCUSHEHHbIX
HABBIKOB TUYHOCIL.

CamoopraHusarusi:
— CaMOCTOSITEJIBHO COCTaBJISITh IUJIaH, aJCOPUTM peElIeHHs 3aJadyd (MJIM ero 4acTh), BBIOMpATh CIOCO0O
peureHus ¢ y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pEeHICHUN ¢ y4€TOM HOBOM HH(MOPMAIIHH.

CaMOKOHTPOJTB:
— BJAJAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3ysbTaTa PEelICHUs] MaTeMaTHYeCKOMN
3a1a4u;
— TpenBHUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPH PCIICHHH 3aJadHd, BHOCHUTH KOPPEKTHBBI B
JIeSITEJILHOCTD Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, HAMJICHHBIX OIIHOOK, BBISBICHHBIX TPYIHOCTEH;
— OLCHHUBATh COOTBETCTBHE pe3yJbTaTa JCSITCIHPHOCTH ITOCTAaBJICHHOW LM WU YCIOBHUSM, OOBSCHSTH
MPUYUHBI JOCTHIKCHUS HJIH HEJOCTH)KCHUS LSIIH, HaXOIUTh OIIMOKY, JaBaTh OLEHKY NIPHUOOPESTEHHOMY OIIBITY.

[MPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3ybTaThl OCBOCHUs Paboueii mporpaMmebl o MaTeMaTHKE IIPEACTABICHBI 11O ToJaM 00ydYeHUs
B CJIEIYIOIINX pazjeiiaX MporpaMMbl B paMKaX OTAEIBHBIX KypcoB: B 5—O0 Kiaccax — Kypca «MaremMaTnkay,
B 7—9 kiaccax — KypcOB
«Anredpay», «I'eomerpus», «BeposiTHOCTh U CTATUCTHUKA.

Pa3zBuTHe JIOrMYEecKHX TMPEIACTABICHUNA HW HaBBIKOB JIOTMYECKOIO MBIIUICHUS] OCYIIECTBISIETCS Ha
MIPOTSKEHUH BCEX JIET OOyUEHHUsI B OCHOBHOM IIKOJIE B paMKaxX BCEX Ha3BaHHBIX KypcoB. IIpennomaraercsi, 4To
BBIITYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOHUTH BBICKA3bIBaAHUSI U OTPHUIIAHUs BBICKAa3bIBAaHUMH, pacno3HaBaTh
UCTHUHHBIE M JIOKHBIE BBICKAa3bIBAaHUS, NPUBOJUTH IIPUMEPbI U KOHTPHOPHUMEPHI, OBJIAJICET MOHSTHSIMHU:
omnpesieJIeHHe, aKCHOMa, TEOPEMA, JOKa3aTEeIbCTBO — W HAYUYHUTCS HCIOJIB30BAaTh MX IPH BBINOJIHECHHUN
y4eOHBIX U BHCYYCOHBIX 3a1ad.



PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPHUS». 7- 9 KJIACCHI

LEJIN U3YYEHNSA YYEBHOI'O KYPCA

«MartemMaTuKy y>K€ 3aT€M YUYUThb HAJ0, UTO OHAa yYM B HOPSIAOK INPUBOAUTY», — IMHCAJ BEJIUKUU PYCCKUU
yueHbli Muxawn BacunbeBuy JIoMOHOCOB. 11 B ’TOM COCTOUT OJHA U3 ABYX IIeJicii OOYYCHUSATCOMETPUU KaK
COCTaBHOM YacTH MaTEeMaTHKH B IMIKOJE. DTOW LEIHCOOTBETCTBYET JoKaszaTeljibHasl JIMHUSI MOperoagaBaHUs
reoMmeTpun.Crenys nmpeacTaBiIeHHON pabodell mmporpaMMe, Ha9YWHAs C CEAbMOTOKJIacCa Ha YpPOKaX IeOMETPUH
0O0y4YaroIMUUCsT YyYHUTCS MPOBOJUTH JOKA3aTCIbHBIC PACCYXKICHUS, CTPOUTH JIOTHYCCKUE YMO3aKIKUCHUS,
JAO0Ka3bIBaTh UCTUHHBIE YTBEPKJACHUSI U CTPOUTH KOHTPOPUMEPHI KIIOKHBIM, MPOBOJUTH PACCYXKAEHUSI «OT
OPOTUBHOTO», OTJIWYATh CBOMCTBA OT MPHU3HAKOB, (POPMYyIHUPOBATH OOpaTHBIE YTBEPKACHUSA. Y UCHUK,
OBJIAJICBIINI HMCKYCCTBOM PAaCCyXJaTh, OyJICT NMPUMEHITHCIO U B OKpYy»Karoieil ku3Hu. Kak nucan reomerp u
neaaror Urops®@enoporuy Hlapbiruf, «J1oapMu, TOHUMAIOIIUMH, YTO TAKOE JI0KA3aTEJIbCTBO, TPYIHO U JaXKe
HEBO3MOXXHO MAaHUOYJUpPOBaTh». M1 BITOM COCTOUT Ba)XHOE€ BOCHUTATEIIBHOE 3HAUEHUE M3YUYEHHUsS] I'€OMETpPHUU,
Opucyllee HMEHHO OTEYEeCTBEHHOMW MaTeMaTudeckou mkoje. Bmecre ¢ TeM aBTOpbl HOpOrpamMMbl
OPEIOCTEPEraloT YUYUTEHss OT H3JIUIIHETOo (opMaiim3Ma, OCOOCHHO B OTHOIIEHUMHW Ha4Yall W OCHOBaHHH
reomerpuu. dpanuysckuii marematuk Kan JlpenoHHEe mo 3TOMY HOBOAY BbICKazaycsl Tak: «Yto kacaercs
JICJTIMKATHOW TIPOOJIEMBIBBEACHUS «aKCHUOM», TO MHE KaXKETCsI, YTO Ha IEPBHIX MOpax HY>KHO BOOOIIIe n3beraTh
OPOU3HOCUTE caMO 3TO ciIoBOo. C Apyroi »XEeCTOPOHBI, HE CJeayeT yHNyCKaTh HH OJHONW BO3MOXXHOCTH
JTaBaThIIPUMEPHI JIOTHYECKUX 3aKJIIOUYEHUI, KOTOphIE Ky1a B OOJIbIICH Mepe, YeM HJesl aKCHUOM, SIBJISIFOTCS
UCTUHHBIMU U €IMHCTBEHHBIMU
ABUIaTCIIAIMHU MAaTCMAaTHYCCKOT'O MBIIIIJICHUS)> .

Bropoil nenpto u3ydeHusi FEOMETPUU SIBJISIETCSI HMCIIOJb30BaHUEEE KaK MHCTPYMEHTA HNPU PELICHHUU KakK
MaTeMaTHYECKHX, TaK U IPAKTHUYECKHUX 3aJad, BCTPEUAIOLIUXCS B peajbHOM XU3HU. OKOHUYMUBLIMN KypcC
TCOMETPHUHU MIKOJIBHUK JIOJHKCH OBITH B COCTOSIHHUHM OIPEICIUTh TCOMETPUUYCCKYIO (PUTYpPY, OMUCATh CIOBaAMU
JMTaHHBIH YepTEX WM PUCYHOK, HAWTH IUIONIAJb 3€MEJIBHOTO y4YacTKa, pacCYUuTaTh HEOOXOIUMYIO JJIUHY
ONTOBOJOKOHHOTO Kabenst win TpedyeMble pa3Mephl rapaka JJIsi aBTOMOOMIIA. DTOMY COOTBETCTBYESTBTOpPAs,
BBIYUCIIUTCIIbHAA JIMHUA B U3YYCHHUU TCOMETPHUH B I_HKOIIG.IIaHHaSI IIpaKTU4YeCcKasa JIMHUA ABJISICTCS HEC MCHEC
Ba)XHOM, yeMm mepBas. Emé [lnaTton nmpeanuceiBai, 94To0bl «rpaxaane [IpekpacHoro ropoja HU B KOeM Cliydae
HE OCTaBJISLIA T€OMETPHIO, BEJIb HEMAJIIOBAXKHO Jake TOO0YHOE e€ MpUMEHEHHE — B BOCHHOM JIeJIe J1a, BIIPOYEM,
W BO BCEX HayKaxX — JJIsl JIy4YIIeTO WX YCBOCHHsS: MBI BeJb 3HacM, Kakas OCSCKOHEYHas pa3HHUIla CYIISCTBYET
MECXKAY 4YCJITOBCKOM IMPUYACTHBIM K TCOMETPHUHU U HCEIPUYACTHBIM. I[J'IS[ OTOI0 YUYUTCIIIO PEKOMCEHAYCTCs
nondupath 3aJadd  OPaKTHYECKOTO XapakTepa J[UIsi paccMaTpUBaeMbIX TEM, YYHTh JEeTeld CTpPOUTH
MaTeMaTHYECKUE MOJIEJIN PEATbHBIX )KU3HEHHBIX CUTYAlLlMil, IPOBOJAUTH BEIYMCIIEHUS U OLIEHUBATh aJIEcKBATHOCTh
MOJIydeHHOro pesyiabTata. KpaliHe BaXHO TIOAYEPKUBATH CBSI3M TE€OMETPHUU C JAPYTHUMH TIpeAMeTaMu,
MOTHBHPOBATh UCMOJB30BaTh OIIPEICIICHUS] TEOMETPUISCKUX (PUTYP U TOHATHNA, JEMOHCTPUPOBATH IPUMCHCHHES
MOJIYYCHHBIX yMEHWH B (PU3UKEe W TEXHUKE. ODTH CBSI3H HaWOoJiee SIPKO BHUIHBI B TeMaX «BekTopsi»,
«TpuroHoMeTpuYEeCKHUe COOTHOILICHU», «MeTon koopaunatyu «Teopema ITudaropar.

B 3akiroueHue comnuiéMcsi Ha BEJIMKOro mareMaThka u actpoHoma HMoranna Keruiepa, uto0Obl emié pa3s
MOIYCPKHYTh U METalpeaMETHOS, U BOCHUTATEIbHOE 3HaueHHe reomerpun: “Geometria una et aeterna est in

:99]

mente Dei refulgens: cuius consortium hominibustributum inter causas est, cur homo sit imago Dei”".

MECTO YUEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CoryacHo yyeOHOMY IutaHy B 7—9 kiaccax m3ydaercsi y4eOHbIH Kypc «['eoMeTpus», KOTOPBII BKJIIOYAET
cJIeyIOIINe OCHOBHBIE pa3/iesbl cojaepkanus: «I'eomerpuueckre GUrypsl U UX CBOMCTBa,
«/3MepeHne reoMeTpuYecKUX BEIHYHH», a TaKXe «JlekapTOBBI KOOpAMHATHI Ha IJIOCKOCTH», «BexTopb»,
«JIBmkenus miockoctn» U «IIpeoObpazoBaHUs MOTOOUS.

Y4eOHBbIH NJ1aH NpeaycMaTpUBaeT U3yueHHUEe I'eOMeTpUHN Ha 6a30BOM ypOBHE, HCXO/Is1 U3 HE MeHee 68 yueOHbBIX
9acoB B yueOHOM rojly, BCero 3a Tpu roja odydenuss — He meHee 204 gacos.

! TeoMmeTpus equna U BeyHa, oHa oiucraeT B boxxbeM ayxe. Hallla npu4acTHOCTb K HEH CIIY>KMT OJHUM U3 OCHOBaHHM,
IO KOTOPBIM YEJIOBEK JOJDKEH OBITH 00pa3zoM bokeum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)



COHEPXAHME YUYEBHOT'O KYPCA (IIO TOAAM OBYYEHN )

7 xnacc

HauanbHble moHATHA reoMeTpuu. Toudka, mpsimMasi, OTPE30K, JIyd. Yroa. Buael yrinos. BeprukanbHble U
CMeXHbIe yribl. buccexkrpuca yria. JlomaHas, MHOTOyroabHuK. IlapajienbHOCTh M HNEPHNEHIUKYJISIPHOCTH
OpPsIMBIX.

Cummerpuuanblie Gpurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMMETpPHUHU. lIpuMeEpbl CHMMETPHH B OKPY>KaroIiem
MHUpe.

OCHOBHBIE ITOCTPOCHUSI C NOMOUIBIO IUPKYJISI M TUHEHKHU. TpeyroiasHuK. BeicoTa, Menuana, OGuccekTpuca,

UX CBOMCTBA.

PaBHOOEnpEHHBII U PABHOCTOPOHHUH TPEyrojibHUKH. HepaBeHCTBO TpeyroJbHUKA.

CBolicTBa 1 MPU3HAKN PAaBHOOEIPEHHOTO TPpEyTOoJIbHHUKA. [IpH3Haku paBeHCTBA TPEYTOJIBLHUKOB.

CBoiicTBa W TIPU3HAKM IMapaJUICIBHBIX NpsiMbIX. CyMMa YIJIOB TpEyrojdbHHKA. BHeEIIHWE yTIibl
TPEYroabHHUKA.

IIpssmoyronbHEIIT TpeyroidpHHUK. CBOWCTBO MEIHAHBI IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBEAEHHON K
rurnoTenyse. IIpusHakupaBeHCTBA NPSIMOYTONBHBIX TPEYTOJIBHUKOB. IIpAMOYronbHBI TPEYTOJIBHUK C YTIJIOM B
30°.

HepaBeHcTBa B reoMeTpHM: HEPAaBEHCTBO TPEYroOJIbHHKA, HEPABEHCTBO O /UIMHE JIOMaHOM, Teopema o
OosblIeM yriie U OOJIbIICHCTOPOHE TpeyrojibHUKA. [lepneHauKyIisip 1 HaKJIOHHAs.

I'eomeTpuueckoe MecTo TOYEK. bBHCCeKkTpuca yria W CEpeIHHHBINH TIEpPHEeHAUKYISIp K OTPE3Ky Kak
TEOMETPUUYECKHE MECTa TOUYEK.

OKpy>XHOCTh U KpyT, XOpJa U AUAMETP, UX CBOICTBA. B3anMHOEpacnon0KEeHUEe OKPY>KHOCTH U IIPSIMON.
KacarenpHass u cekymasi K OKpy»XHOCTH. OKpY>XHOCTb, BIIMCAaHHasi B yroj. BnucanHas MW onucaHHas
OKPY>XHOCTH TPEyTroJIbHUKA.

8 kiacc

YerpipéxyronpHuku. IlapamnenorpaMm, ero npu3Haku U cBoMcTBa. HacTHbIE Cllydad MapajjleIorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX NIPU3HAKHU U cBoMcTBa. Tpanenus, paBHOOOKas Tpaneuus, e€ cBoiicTBa
" npu3HaKku. [IpssMoyrosbHast Tpaneuus.

Merton yasoenusi Mmenuansl. LleHTpanbHas cummerpus. Teopema Paneca U TeopeMa O NMPONOPLIHUOHAIBHBIX

OTpe3Kax.

CpeaHue JIMHUK TPEeyTrojbHUKA U Tparenuu. LleHTp Macc TpeyrojabHHUKa.

ITogoOue TpeyroabHUKOB, KO3 purrnenT noxodust. [IpusHaku mo1o0ust TpeyroabHUKOB. [IpuMeHeHne moaqoous

IPU PEeIICHUU NPAKTUYECKUX 3a/ad.

CpoiicTBa momanei reomerpudeckux Gpuryp. opmyJisl s IUIOLIAAH TPEYyTrOJIbHUKA, TapasiejiorpaMmma,
pom6a u Tparenuu. OTHOIICHUE TLUIOINAACH MOT00HBIX PUTyYD.

Brrancnenue miomasieil TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KijeTdaToil Oymare.

Teopema [Tudaropa. [Ipumenenue teopemsl [Tndaropa npu pemeHnH IPpakKTHYSCKUX 3a7ad.

CHHYC, KOCHHYC, TaHICHC OCTPOro yrjia NPsSMOYTrOJBHOTO TpeyrojibHuka. OCHOBHOE TPUTOHOMETPHYECKOE
TOXiecTBO. Tpuronomerpuyeckue pyHkmuu yrios B 30°, 45° u 60°.

BrnmcaHHble M HEHTpaJIbHBIC YIJIBI, YroJ MEXJYy KacaTeldbHOH M XOpHOW. YTIbl MEXAYy XOpJIaMu |
CeKyIlIMMH. BrimcaHHble M ONMMCaHHBbIC YETHIPEXYTOJIbHUKH. B3anMHOE pacriosoXeHue JBYX OKPYKHOCTEH.
Kacanue okpyxHocteil. O0mue kacaTelbHbIE K TIBYMOKPYKHOCTSIM.

9 kJacc

Cunyc, kocuHyc, TanreHc yriaoB oT O mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOXIAESCTBO. DOPMYIIBI
MIPUBCICHUS.

Pemenne TtpeyrosbsHukoB. Teopema KOCHHYCOB W TeOpeMa CHHYCOB. PelieHwe MNpaKTHYEeCKHX 3ajad ¢
HCITOJIb30BAHUEM TE€OPEMBIKOCUHYCOB M TEOPEMBI CHHYCOB.

ITpeobpa3zoBanue nomoowusi. [TomoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPONU3BEICHUN OTPE3KOB XOPJl, TEOPEMBI O IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, TEOpEeMa O KBaJpaTre
KacaTeJIbHOM.

BekTop, nimmHa (MOOyJib) BEKTOPa, COHAIIPABIEHHBIE BEKTOPHI, MIPOTHUBOIIOJIOKHO HAMPaBJIEHHBIE BEKTOPHI,
KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpalliy HaJl BeKTopaMHu. Pa3io)xeHue BeKTopa Mo JIByM
HEKOJUIMHEeapHBIM BekTopaM. KoopanHatel BekTopa. CKajasipHOE MMPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE 15T
HaXOXIACHUSA OJINH U YIJIOB.

JlekapTOBBI KOOPAWHATHI Ha TNIOCKOCTH. Y paBHEHUS MPAMOMN U OKPYKHOCTH B KOOPpIAMHATAX, IIEpEeCceYCHUE
OKPY>XHOCTEH W NPAMBIX. METOZ KOOPIUHAT U €T0 MIPUMEHCHHE.

IIpaBunbHBIC MHOTOYTOJBHUKH. [TMHA OKpy>KkHOCTHU. ['pajlycHasiu paguaHHasi Mepa yriia, BEBIYUCIICHUE JUTHH
ayr okpyxHoctel. [lmomanes kpyra, cekropa, CerMeHTa.

JIBUOKEHUsI TJIOCKOCTH U BHYTPEHHUE CUMMETpUU Guryp (dJIieMeHTapHbIC peacTaBiicHus ). [lapanaenbHbrii
nepeHoc. [Tosopor.



TUIAHUPYEMBIE TTPEJIMETHBIE PE3YJILTATBI OCBOEHUS IIPUMEPHOI PABOYEI [TPOTPAMMBI KYPCA
(110 TOJJAM OBYYEHUS)

OcBocHUE yueOHOTo Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs JOJKHO 00CCIIeYnBaTh
JOCTUKCHUC CJ'IeI[yIOHII/IX HpeI[MeTHLIX 06pa30BaTeHLHI)IX pe3y.]'II)TaTOBI
7 kJiaacc

— Pacnos3naBath HU3YUYCHHBIC T COMCTPUYCCKUC (bHprLI, onpeaciATb UX B3aUMHOC PpPAacCIIOJIOKCHUC,
I/I306pa)KaTB T€OMECTPHUYICCKHUC (bHprLI; BBITIOJIHATH YCPTCIKU MO YCJIOBHUIO 3aJavu. I/I3MepHTL JUHCHUHBIC U
YIJIOBBI€ BECIIUYIUHBI. Pemats 3aJa491 Ha BBIYHUCIICHUE MJIMH OTPE3KOB U BCIIMYHH YTJIOB.

—  Jlemath TpyOyIO OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYHMH IPEIMETOB B pEaJlbHOW >XHU3HU, pa3sMepoB
MPUPOTHBIX 00BEKTOB. Pasznuyars pa3Mepbl 3THX OOBEKTOB I10 MOPSIIKY BEIWYHHBI.

i CTpOI/ITL YCPTCIKU K TCOMETPUUICCKUM 3aJavdaM.

— ITonp30BaThCs IIpU3HakaMu paBCHCTBA TPCYIOJbHUKOB, HCIOJbB30BaATh IMPU3HAKU U CBOICTBa
paBHO6eI[peHHLIX TPCYTOJIBHUKOB IPHU PCIHICHUUN 3aJa4.

—  IIpoBOauTH JIOTHYECKHE PACCYKACHUS C NCIIOJIL30BAHNEM IT'€OMETPHUUECKUX TEOPEM.

— ITonwp30BaThCs IIpHU3HAKaM PpPaBCHCTBA MPSAMOYIOJbHBIX TpPCEYTOJIbHUKOB, CBOMCTBOM MCIHUaHBbI,
HpOBC,[[éHHOﬁ K THIIOTCHY3C NMPAMOYTOJBHOI'O TPCYIrOJbHHUKA, B PCIICHNHU I'COMCTPHUICCKUX 3ada4.

—  OmnpenensaTe NapajuIeIbHOCTh NPSMBIX C MOMOIIBIO YTJIOB, KOTOpPbIE OOpa3yeT C HHUMH CEKyIas.
OnpenensaTe NapanaeabHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOM HO TOYEK
APYTrou NpsiMOu.

— Pemmats 3aJa44 Ha KJIeTJdaTou 6yMare.

— HpOBOHI/ITB BBIYUCJIICHHUA MW HaXOJAUThb YHCIOBLIC H 6yKBeHHLIe 3HAYCHHUSA YIJIOB B I'€OMCTPHUYUYCCKHUX
3aZavdax ¢ UCIMOJb30BAHHUCM CYMMBI YI'JIOB TPCYTI'OJIbHUKOB U MHOTOYTI'OJIbHUKOB, CBOMCTB YTJOB, 06paSOBaHHBIX
OpUu NepeCCUYCHUU ABYX IMapalJICIIbHbIX IIPAMBIX CeKyIl[eﬁ. Pemats IIPAKTHYICCKHUC 3a1a9YM Ha HAXOKACHHUC YTJIOB.

— BJ'IaZ[eTL IIOHATUCM I'COMCTPUICCKOI'O MECTa TOYUCK. YMeTh OIIPpCACIIATH 6I/ICCCKTpI/Icy yriau Cepe,I[PIHHBIfI
OCPHCHAUKYJISAP K OTPE3KY KAK rCOMCTPHUYICCKHUEC MECTA TOYCK.

—  @opMyIHpOBaTh ONPENIEICHUS] OKPY>KHOCTH M KpyTra, XOpJbl U JIHaMeTpa OKPY>KHOCTH, TTOJIb30BATHCS UX
CBOMCTBaMH. YMETh MPUMEHSTH 3TH CBONCTBA MPHU PEIICHUM 3a/1a4.

— Brnanmers noHsATHEM ONHMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, yMETh HaXOIUTh €& MeHTP.
ITonp30BaThCsT pakTaMU O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIFHUKA IIEPECEKAIOTCS B OJHOW TOYKE, H O TOM,
4TO CepeJIMHHBIE MEePHESHANKYJIISIPBI K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B OJHOU TOUKE.

—  Bunanmers moHsATHEM KacaTeIbHOH K OKPY>KHOCTH, MOJIB30BAaTHCS TEOPEMOW O NEPHEHIUKYISIPHOCTH
KacaTeJbHOH U paanyca, IPOBEeIEHHOTO K TOUYKE KaCaHHUs.

— ITonp30BaThCs HpOCTCP'IIlII/IMI/I TeOMECTPUICCKUMHN HEPABCHCTBAMHU, IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI.

— HpOBO,HI/ITB OCHOBHBIC TCOMECTPHUYCCKHUEC ITOCTPOCHHUA C TIOMOIIBIO LIUPKYJISA U JIUHEHKH.

8 kuace

b PaCHO3HaBaTB OCHOBHBIC BUABI ‘IeTBIpéXerJ'IBHI/IKOB, nx BHeMeHTLI, IIOJIB30BAaTHLCI UX CBOﬁCTBaMH HpI/I
peHIeHI/II/I FeOMeTpI/IquKI/IX 3a1a4.

—  IlpumeHsATH CBOWCTBA TOYKH MepeceUeHUs MeqUaH TPeyTroJbHUKA (IIEHTPpa Macc) B PEIICHUHU 3a1ad.

—  Bunaners noHsiTUeM cpelHEN JIMHUU TPEYTroJbHUKA U TpanelHuu, IPUMEHSITh UX CBOMCTBA NPU PEIICHUU
reoMerpuueckux 3anad. Iloab3oBarbcss Teopemol Paneca M TEOPEMOW O NPONOPLHUOHAIBHBIX OTpPE3Kax,
OPUMCHATH UX IJId PECIICHUA ITPAKTHYCCKUX 3a1a4.

—  IIpumeHSTs OpU3HAKH MOJOOUS TPEYrOJIFHUKOB B PEIICHUH T€OMETPHUYECCKHUX 3a71ad.

— IMToms3oBaThest Teopemoii [ludaropa s pemieHUsT TEOMETPUICCKUX U IIPAKTHYCCKUX 3amad. CTpouTh
MaTE€MaTUYECKyl0 MOJEJNb B IPAKTHUYECKUX 3aja4ax, CaMOCTOATEJIbHO JenaTh YepTEX U HaXOAUTh
COOTBETCTBYIOIIUE AJINHBI.

— Buagerp NOHATHUSIMU CHHYCa, KOCMHYCa M TaHI'€HCAa OCTPOTO yrijia NpsSAMOYroJIbHOTO TPEyroJjibHUKA.
ITonb30BaThCs XTUMHU MOHSATUSIMU JUJISI pEIICHUS TTPAKTUYECKUX 3a/1a4.

—  Brpruncnare (pa3snugHBIME CIIOCOOAMM) IUIONIAAb TPEYTOJIbHHUKA W IUIOMIAANM MHOTOYTOJBHBIX (GUTYP
(MOIB3YSICH, TAC HEOOXOANUMO, KaJIBKYIJISATOPOM). [IpHMEHATH MOTydeHHBIC YMEHHS B IPAKTUUYSCKAX 3a7a9ax.

—  Bunanmers MOHSITHSMHU BIIMCAHHOTO W LICHTPAJBHOI'O yIila, UCIIOJb30BaTh TEOPEMbI O BIIMCAHHBIX yIJiax,
yriax MeXIy XopaaMu (CeKyIIUMN) U yTile MeXIy KacaTeIbHON U XOPAOH IIPH PEIICHUN TeOMETPUIECKUX 3a1ad.

— Brnagerr  MOHATHEM  OMHCAHHOTO  YETHIPEXYrOJbHUKA, MPUMEHATH  CBOWCTBA  OIIMCAHHOTO
9eThIPEXYTOJBHAKA TIPU PEIICHUHN 3a/1ad.



—  IIpuMeHSATh MOJyYEeHHBIC 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMAaTUYCCKHUEC MOJICIIH JUIS 3a7a4 PealbHOM
’)KU3HHU U MMPOBOJWUTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHUEM IMOJ00USI U TPUTOHOMETPHUH (MOJIb3YSICh,
rae HeoOXOAUMO, KaIIbKYJISITOPOM).

9 kaace

—  3HaTh TPUTOHOMETpPHUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJIHUTh C UX MOMOUIBIO PAa3JIMYHBIC JIEMEHTHI
MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pELIeHHE IPsIMOYTOJbHBIX TPEYroJLHUKOBY). HaxomuTh (C HOMOUIBIO
KaJIBKYJISITOPA) JUTMHBI U YTJIBI JJIsI HETAOJIWYIHBIX 3HAYCHUHN.

— ITonp30BaThCs (bOpMyJ'IaMI/I InIpuBeaACcHUsT W OCHOBHBIM TPUTOHOMCETPUUCCKHUM TOXACCTBOM I
HaXOXIACHUA COOTHOMICHUM MEXIAY TPUTOHOMETPUICCKUMH BEIINYNHAMU.

—_— Hcnonp3oBaTth TECOPEMBbI CHUHYCOB U KOCHUHYCOB IJId HAXOXACHUA PA3JIMYHBIX 3JICMCHTOB TPCYTrOJbHHUKA
(«pemeﬂne TpeerﬂBHHKOB))), OPUMCHATH UX IPU PCIICHHUU I'€COMETPHUICCKUX 3adad.

— Bunanerp mnoHsATHsIMH TIpeoOpa3zoBaHUS 1TOJOOUS, COOTBETCTBEHHBIX JJIEMEHTOB ITOJOOHBIX (Uryp.
ITonp30BaThHCsT CBOMCTBAMHM I10JI00WSI MPOU3BOJBHBIX (UI'YP, YMETh BBIYHUCIATH JJIMHBI U HAXOMUTh YIJbl Y
nmogo0HeIX ¢uryp. IIpuMeHATs CBOWCTBA MOAOOWS B MPAaKTHYECKUX 3ajJadax. YMETb IMPUBOIUTH IHPHUMEPHI
MOJOOHBIX QUTYP B OKPY’KaOIIEM MHUpE.

—  Ilosnp3oBaThest TeOpeMaMH O NPOU3BEIACHHUHM OTPE3KOB XOPJ, O MPOU3BEIACHHUHM OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

— ITonwp30BaThCs BCKTOpaMH, IIOHUMATh HUX FeOMCTpI/I‘ICCKI/Iﬁ nu (bI/ISI/I‘IeCKI/Iﬁ CMBICJI, TPUMCHSATH HUX B
peHIeHUn TICOMCTPUYCCKUX U (I)I/ISI/I‘ICCKI/IX 3aaad. HpI/IMGHHTL CKaJIIpHOC MNPOU3BCACHHC BCKTOPOB AJIsA
HaXOXACHUA OJIUH U YI'JIOB.

i ITonp30BaThCs METOAOM KOOpAUMHAT Ha IIJIOCKOCTHU, NMPUMECHATH €ro B PCIICHUHN T'COMCTPUUYCCKHUX H
OPpaKTUYICCKUX 3a1aad4.

i BJ'IaZ[eTI) TIIOHATUAMU MIPABUJIIBHOTO MHOI'OYTOJIbHUKA, JJIUHBI OKPYXKHOCTH, NJIUHBI OYTU OKPYXHOCTHU U
paI[HaHHOﬁ MEpPLI yrja, yMETb BBIYUCIIATH ILJIOIIAAb Kpyra U €ro gacTei. HpI/IMeHHTI) MNOJIYYCHHBIC YMCHUA B
OPAaKTUYICCKHUX 3aaavdax.

—  HaxoauTh ocu (MJIM LEHTPHI) CUMMETPUH (PUTYDP, NPUMEHSITh JIBHIXCHUS IJIOCKOCTH B HPOCTESHIINX
cllydasix.

—  IlpuMeHsITh NOJy4YEeHHBIC 3HAHUS HA MIPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJIEIIH JJIsl 3a/1a4
peanabHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHUEM OA00US U
TPUTOHOMETPUUYECKUX (PYyHKIUH (MOJIB3YSICh, /i€ HEOOXO0AUMO, KaIbKYJISITOPOM).



TeMarndeckoe miaHupoBaHue yueOHoro npeamera «I'eomeTpus»
7 KIIACC (OYHAS 1 OYHO-3AOYHASA ®OPMbI OBYUEHUSA)

2 4 B HeJento, Bcero 68 4, 1 u — pesepBHOE BpeMs

Ne KosnuecTBo Ilnannpyembie BUAbI y4eOHOIM
TeMbl YPOKOB OcHoOBHOe coep:KaHue
n/n 4acoB JAesITeJIbHOCTH 00y4aroIuXCcs
1 IMTpocreiimue reomerpuueckie GUrypsl 1 14 IIpocreiimme reomeTpudeckue OOBEKTHI: DOopMyJIMPOBaTh OCHOBHBIC NOHSTHS U ONPEACICHHUS.
ux cBoiictBa. 3amepenue TOUYKH, NpsIMBbIE, JIy4YHd U yTIIBI, Pacrnio3sHaBaTh u3ydeHHBIE reOMeTpUUECKUEe (PUTyYpHIL,
TEOMETPHYIECKHX BETHUNH MHOTOYTOJIBHUK, JIOMaHas. OIpEeNeNATh X B3aUMHOE PACIIOJIOKEHHE,
CMexxHbIE U BepTHUKaJIbHbIE YTkl PaboTa c BBIIIOJIHATE YEPTEXK IO YCIOBHIO 3aJa9H.
npocTeimmuMu yeprexaMu. Mzmepenue ITpoBoauTe npocTeline NOCTPOSHHUs C IIOMOIIBIO
JUHEHHBIX U YTJIOBBIX BEJIMYWUH, BBIUMCIICHHUE | LUPKYJsl U JIUHEHKU.
OTPE3KOB M YTJIOB. W3mepATs nuHENHbIE U YIIIOBbIE BEJIMYUHBI T€OMETPUUECKUX
TTepumeTp u mromane GUryp, Coc-TaBISHHBIX U MMPAKTHYIECKUX OOBEKTOB.
U3 IPSAMOYTOJIBHUKOB OmpenensaTs «HaA Iias3» pa3Mepbl peaJbHBIX OOBEKTOB,
IPOBOAUTH IPyOyIO OLIEHKY UX pa3MepOB.
Pemrate 3amaun Ha BBEIYHCICHUE JJIUH OTPE3KOB U
BEJINYHH yTJIOB.
PemaTe 3amaum Ha B3aMMHOE PacnoiI0KEHHUE
reoMeTpudecKux GUryp.
[IpoBoauTh KJIaCCU(UKALMIO YTIIOB, BBIYUCIATH JINHEHHbBIE U
YTJIOBBIE BEJIMYMHBI, IPOBOIUTH HEOOXOIUMBIES
JIOKa3aTeIIbHBIE PACCYKICHHS.
3HAKOMHUTHCSI C ICTOPHUEH Pa3BHTHS T€OMETPHH
2 TpeyronpHuku 22 IlonsATHE O paBHBIX TPEYrOJIbHUKAX U PacnoszHaBaThk nmapsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
TIEPBUYHBIEC IIPEACTABICHUS O PaBHBIX gepTexax (C yKazaHHEeM IIPU3HAKOB).
(KOHTpy HTHBIX) burypax. TpunpusHaka BriBoguTh cieacTBUs (PaBEHCTB COOTBETCTBYIOIIUX
paBeHCTBa TPEYTrOJIbHUKOB. 3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
IIpusHaku paBeHCTBa IPAMOYTOJIBHBIX DopMyIHpPOBATH ONPEAEIEHHUS: OCTPOYTOIBHOTO,
TPEeyrojabHUKOB. CBOMCTBO MeJUaHBI TYNOYTOJIBHOTO, NPSIMOYTOJIBHOT'0, PAaBHOOEAPEHHOTO,
IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA. PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI,
PaBHOOGEenpeHHBIE 1 pAaBHOCTOPOHHHE MeIHUaHbl TPEYTOJIFHUKA; CEPETUHHOTO MEePIeHANKYIISIpa
TpeyronbHUKHU. [Ipn3Hakn ncBoicTBa OTpEe3Ka; MepUMEeTPATPEyTOILHUKA.
paBHOOEIPEHHOTO TPEYTOJILHUKA. dopmynHpoBaTh CBOWCTBA U MIPU3HAKH PaBHOOEIPESHHOTO
[IpoTuB GOJbIICH CTOPOHBI TPEYTOJILHHKA TPEYroJbHHUKA.
JIeKUT Oombinuii yroiu. I[Ipocreiinine CTpouTh YepTeXkKH, peliaTh 3aJa4H C IOMOIILI0O HAXOXKACHHUS
HEpaB€HCTBA B I'COMETPHUHU. HepaBeHCTBO PaBHBIX TPEYTrOJIbHUKOB.
TpeyrojasHuka. HepaBeHCTBO JIOMaHOM. ITprMeHsATh IPU3HAKU PABEHCTBA NPSIMOYTOJIbLHBIX
IIpssMoyTronbHBIH TPEyroJIbHUK cyriaoM B 30°. TPEYTOJILHUKOB B 3aJadax.
TlepBble MOHSITHS O MOKA3aTEILCTBAX B Hcnons30BaTh 1 poBEIe pecypehl TSI HCCIIETOBAHUS
reoMeTpuu CBOMCTB M3y4aeMbIX (GUTYD.
3HAKOMUTBCSL C HCTOPUEH pa3BUTHUSI T€OMETPUH
3 IapaynensHble IpsAMBIE, CyMMa yIJIOB 14 IlapanienbsHble IpsAMbIE, UX CBOMCTBA, IlsaTeIii | @OpMynupOBaTh NOHATHE NAPAJUICIIBHBIX IIPAMBIX, HAXOJIUTh
TPEeyrojbHHKa noctynat EBknnaa.Hakpect nexamue, MPaKTHYECKHE MPHUMEPBI.
COOTBETCTBEHHBIE U OJJTHOCTOPOHHUE YTJIbI H3zyuaTe cBoiicTBa yrios, o6pa3oBaHHBIX IIPU
(oGpa3oBaHHBIC IPU NIEPECECUCHUN IIEPECEYCHUU ITapaJUICIbHbIX IIPSIMBIX CEKYILCH.
MapaJuISIILHBIX MPSIMBIX CEKYIIESH). IIpoBoauTh HOKAa3aTEIBCTBA NAPAICIBHOCTU ABYX IIPSIMBIX C
IIpu3Hak napajuieIbHOCTHU NPSAMBIX Yepe3 TOMOIIBIO YIJIOB, 00pPa30BaHHBIX MPHU IIEPECECUSHUN ITUX
PaBEHCTBO PACCTOSHUI OT TOYEK OJHOU NPsIMOM | NPSIMBIX TpeThel NpsIMOU. BBIUUCISATE CyMMYy yIJIOB




10 BTOPOH IPSIMOM.

CyMMa yTIIOB TPEyTrodbHUKA U
MHOTOYTOJIbHUKA.

BHeninue yrisl TpeyrojibHUKa

TPEyroJbHUKA U MHOTOYTIOJIbHUKA.

Haxonute yncnoBslie 1 OyKBEHHbIE 3HAUEHUSIYTIIOB B
TeOMETPUUECKHUX 3aJla4ax C UCIOJIb30BaHUEM TEOPEM O
CyMME€ yIJIOB TPEyroJbHUKA U MHOTOYTOJIBHHUKA.
3HAKOMUTBCSL C HCTOPUEH pa3BUTHUSI T€OMETPUH

OKpY>XHOCTBU KPYT. 14 OKpy>XHOCTb, XOpAbl U AUAMETPHI, UX DopMyIHpPOBATh ONPEICICHUS: OKPY>KHOCTHU, XOpAbl, THaMETpa
T'eomerprueckuenocTpoeHust cBoiicTBa. KacarenpHas K OKpy>KHOCTH. U KacaTeJIbHOU K OKPY>KHOCTHU. M3yudaTh UX CBONCTBA,
OKpy>HOCTB, BnucaHHas B yroi. [lonstue o MpU3HAKH, CTPOUTH YepTeku. Mccnenosars, B TOM Yucie
I'MT, npumenenues 3agagyax. buccekrpuca u HCIIONB3Ys HHU(POBBIE PECYPChI: OKPYKHOCTD, BIIUCAHHYIO B
CepEeINHHBIN NEePIIEHAUKYIISIP Kak YTOJI; HEHTP OKPY>KHOCTH, BIUCAHHON B yTroJ; paBEHCTBO
reoMeTpHUYECKHEe MecTa TOYEK. OTPE3KOB KacaTeIbHBIX.
OKpYy>KHOCTB, OITUCaHHAasI OKOJIO Hcnonw3oBars meronq I'MT niist nokazaTesnbCcTBaATEOPEM O
TpeyroJibHUKa. BrincaHHast B TpeyTOJIBHUK IepecedYeHU OUCCEeKTPHC YIIJIOB TPEYyTrOJIbHUKA U
OKPYKHOCTb. CepeIUHHBIX IIEPIEHAUKYJISIPOB K CTOPOHAM TPEyTrOJIbHUKA
IIpocTrelimue 3a1aun Ha NOCTPOSHUE ¢ nomourkio 'MT. OBnaneBaTh MOHATHSIMH BITUCAHHOM U
OIIMCAaHHOMOKPY>KHOCTEH TPEYroJIbHUKA, HAXOAUTH LEHTPHI
3TUX OKPY>KHOCTEH.
PemaTe ocHOBHBIE 33724l HA IOCTPOCHHE: yTIIa, PABHOTO
JTaHHOMY; CEpEeIUHHOI0 MEePIECHANKYIISIpa JAHHOTO
OTpe3Ka; NpsIMON, IPOXOIsIIeld Yyepe3JaHHYI0 TOUKY U
MEePICHANKYJISIPHON JaHHOW NPSIMON; OMCCEKTPHUCHI
JAHHOTO yIJia; TPEYTOJIBHUKOBIIO Pa3JIMYHBIM 3JIEMEHTaM.
3HAKOMUTBHCSI C UCTOPUEH pa3BUTHUSI T€OMETPUU
TloBTopenue, o600meHNe 3HAHMIT 4 TToBTOpenme n 060061IeHNe OCHOBHBIX MOHSITHH | Pemats 3amadn Ha MOBTOPEHHE, WILIIOCTPUPYIOIINE CBS3H

M METOJIOB Kypca 7 Kjacca

MEX/Iy Pa3lIMdHBIMH YaCTSIMH Kypca




Temaruueckoe miaHupoBaHue yueOHoro npeamera «I'eomerpusi»
8 KIIACC (OYHASA 1 OYHO-3AO0OYHASA ®OPMbI OBYUYEHUA)

2 4 B HeZIeNI0, Bcero 68 4, 1 4 — pesepBHOE BpeMst

Ne Kosmuecrso [Inanupyemblie BUabl yueOHOM
Tembl ypokoB OcHoBHOE coaepkaHue
n/n 1acoB JACATCIIbHOCTH o6yqa}0mﬂxc;1
1 YeTrIpEXYTroJIbHUKH 12 ITapannesorpamMm, ero NpUu3HaKu UCBOKMCTBA. H300paxkaTh 1 HAXOAUTH Ha YepTeKaX YEThIPEXYTOJIbHUKNA
YHacTHbIe cilydad napajuieaorpaMMoOB pa3HbIX BUJOB U UX BJIEMEHTHL.
(IpsIMOYTOJIBHUK, pOMO, KBaapar), UxX DopMynHpoBaTh ONpPECIICHUS: TapajuieIorpaMmma,
OpU3HAKH U cBoWcTBa. Tpamnenus. PaBHoOOKast MpsIMOYTOJILHUKA, poM0Oa, KBaapaTa, Tparneluu, paBHOOOKOH
U OpsIMOYTIOJIbHAs Tpaleluu. Tpamnenuu, IpsMoOyrojabHOl Tpanenuu. Jloka3pBath 1
VY nBoenne meauaHsl. lleHTpanbpHas HCIIOB30BaTh MPH PEIICHNH 331a4 IPU3HAKKA U CBOMCTBA!
CUMMETpHUs ImapasienorpaMma, IpsAMoyroibHUKa, poMmOa, KBagpara,
Tpanenuu, paBHOOOKOW Tpamenuu, MpsIMOYTOJILHON
Tpamnennu.
IIpuMeHsATH METON YIBOCHUS MEAUAHbl TPEYTOJIbHUKA.
Hcnonp3oBath mU(pPOBBIE PeCypPCHI Il UCCIICIOBaHUS
CBOWCTB M3y4YaeMbIX (GHUTYD.
3HAKOMUTBCSL C UCTOpPUEH pa3BUTHUSI T€OMETPUU
2 Teopema ®daneca u Teopema o 15 Teopema daseca u TeopemMa o ITpoBOANTH MOCTPOEHHUS C MOMOIIBIO LTUPKYJIS U JIMHEWKH C
MIPONIOPIHOHANBHBIX OTPE3Kax, M0J00- MPOTIOPIIMOHAIBHBIX OTPE3KaX. HCIIONIb30BaHNE TeopeMbl dajreca U TEOPEMEI O
HBIE TPEYTONEHUKI Cpenssist THHUST TPpEeyToNbHUKA. Tpamenusi, €€ | MpONOPHHOHAIBHBIX OTPE3Kax, CTPOUTH YeTBEPTHIA
CpEeIHSISI TUHUS. MIPONOPLIUOHAIBHBIN OTPE30K.
IIponopuuoHnaneHble OTPE3KU, IOCTPOSCHUE IIpoBoauTh NOKa3aTEIBCTBO TOIO, UTO MEUAHBI TPEYrOJIbHUKA
4eTBEPTOro NPOIOPLHUOHATIBHOIO OTpe3Ka. IepeceKaroTCsl B OJJHOH TOUKE, 1 HAXOAUTh CBSI3b C LIEHTPOM
CBOMCTBa LIGHTpa Macc B TPEYTOJIbHUKE. Macc, HaXOJAUTh OTHOIIIEHUE, B KOTOPOM MEIUAaHbI ASISITCSA
ITonoGHbIe TpeyronsHuKHU. TpunpusHaka TOYKOM UX IepeceueHus..
nogo0ust TpeyroJbHUKOB. IIpakTHutaeckoe HaxonuTte nogo0HbIE TPEYTOJIFHUKH Ha TOTOBBIX UepTEXkKax C
TIpUMEHEHHE YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOJOOHS.
PemaTe 3amaun Ha TOTOOHBIE TPEYTOIBHUKH C TTOMOIIIBIO
CaMOCTOSATEIIEHOTO IIOCTPOSHUSI YEPTEKEH N HaXOXKIACHUS
MOJOOHBIX TPEYTr'OJIbHUKOB.
ITpoBOAUTE TOKA3aTENBCTBA C UCIIOJIb30BAHUEMIIPU3HAKOB
noxoous.
Jloka3pIBaTh TPU NPHU3HAKA MOA00US TPEYTOJIbHUKOB.
I[TprMeHSITh MOJIydeHHBIS 3HAHUS MIPU PEIICHUN
TeOMETPUUIECKUX U MPAaKTUIECKUX 3amad.
3HAKOMUTBCSI C HICTOPHUEH Pa3BUTHSI T€OMETPUHU
3 ITnomane. Haxoxaenue miomnaaei 14 ITorsiTre 006 O0IICH TEOPHUH TITOMIAIH. OBnazieBaTh MEPBUIHBIMU MIPEICTaBICHUSIMH 00 oO1Ieii Teopuu
TPEYroJIbHUKOB DopMybl Ul JIOLIAAU TPEYTOJIbHUKA, riomaau (Mepsl), GopMyJIMPOBAaTh CBOMCTBA IIJIOIIA/IH,
1 MHOTOYroNbHBIX Guryp. Ilnomaan napajuienorpamMma. OTHOILIEHHE MIIOIane BBISICHSITh X HATJISAIHBINA CMBICII.
noAo00HBIX Guryp TPEYTroJIbHUKOB COOIIIMM OCHOBAaHHUEM HIIU BbiBoauTh (hOpMYIIBI IUIOIIAAH MapajuIesiorpaMMa,
oO111eli BEICOTOH. TpEYroJbHUKA, Tpareuuu u3 GopmyJibl ILIOMALN
Brraucienne mromanei ciIoXXHBIX QUTYp depe3 | MpsIMOYTOJIbHHUKa (KBagpara).
pa3zbueHne Ha 9aCTH U JOCTPOCHHUE. BrBoauTs (hOpMyYIIBI IUTOIIAAH BEITYKIIOTO YETHIPEXYT OJIbHUKA
ITnomanu ¢puryp Ha kiIergaToit Gymare. yepes AuaroHalid U yroa Mexxay Humu.Haxonuts miomanu
ITnomanu nogo6HEIX Guryp. Berancinenue uryp, n306pakEHHBIX Ha KJIeTdaTOl Oymare, UCIIOIB30BaTh
Iomaneit. 3agadu ¢ MPakKTUUECKUM pa3zbueHne Ha YaCTU U TOCTPOESHHUE.
conepkanueM. PenreHue 3az1au ¢ 1OMOIIBIO Pa3bupaTts npruMepsl HCIIOJb30BaHMS BCIIOMOTaTeILHOM




MeTOﬂaBCHOMOFaTeHLHOﬁ Iiomaau

IJIOIIAH JUISI PEIIEHUsI TEOMETPUYECKHUX 3a/1ad.

HaxonuTh tuiomanu moJo0HIX GuUryp. Beraucisate miomaau
Pa3UYHBIX MHOTOYTOJIBHBIX QUTYP.

PemaTtp 3a1a4yu Ha IJIOMIAAE C OPAKTUYSCKUM COACPKaHUEM

Teopema ITudaropau Havana 10 Teopema ITudaropa, e€ qokazareabCTBO U JokassiBaTh TeopeMy IIudaropa, MCIIONb30BaTh
TPUTOHOMETPUHU npumeHeHnue. O6paTtHas Teopema ITudaropa. e€ B IPaKTHUECKUX BhIYUCIEHUAX. DopMyaupoBaTh
OmnpeneneHne TPUTOHOMETPUUECKUX QYHKITUHN omnpeeneHNuss TPUTOHOMETPUIECKUX (PYHKIIUM OCTPOTO yria,
OCTpOrO yTIjia, TPUTOHOMETPUUYECKUE MPOBEPSITh UX KOPPEKTHOCTb.
COOTHOUIECHUSA B IPSIMOYTIOJILHOM BeIBOAUTE TPUTOHOMETPUUECKHE COOTHOIICHUS B
TpeyroabHuke. OCHOBHOETPUIOHOMETPUUYECKOE | OPSAMOYTOJIBHOM TPEYTOJIBHUKE.
TOoXAecTBO. COOTHOIIEHUSI MEXAY CTOPOHAMHU HccnenoBaTb COOTHOLIEHUS MEXy CTOPOHAMU B
BOPSMOYTOJIBHBIX TPEYTOJbHUKAX CyTrjlaMH B MPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX C yriaMu B 45° u 45°; 30° u
45° 1 45°; 30° u 60° 60°.
Hcnonp30Bath (GOpMyIIBI IPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOXAESCTBO ISl HAXOXKICHHUS
COOTHOIICHUH MEX Iy TPUTOHOMETPUUIESCKUMHU (DYHKITHSIMU
Pa3IUYHBIX OCTPBIX YIJIOB.
IIpuMeHATH NOJIydE€HHBIC 3HAHUSI U YMEHUsS NPUPEILICHUU
IpaKkTUYECKUX 3ajiay.
3HAKOMUTBCS C HICTOPHUEH pa3BUTHSI T€OMETPUU
VYribl B OKpYyKHOCTH. Bricannslie 13 BrnucanHbIe U LICHTpalbHBIC YIJIBL, DopMyIMpOBaTh OCHOBHBIC OINPEACIICHUS, CBA3aHHBIC C
U ONHCAaHHbBIC YTOJI MEXy KacaTeIbHOU U XOPIOH. yriamMu B Kpyre (BIIMCAHHBII yroJ, IIeH-
YeThIPEXYT OJIbHUKH. VYrael MeXIy XOpAaMH U CEKYIIHUMU. TpaJIbHBIA yTOJI).
KacarenbHble BniucanHble U onMCaHHBIE YETBIPEX- HaxonuTh BOHUCcaHHBIE yIJIbl, OUPAOIINECS HAa OHY AYTY,
K OKPYXHOCTH. YTOJIBHUKH, UX MPU3HAKU U CBOMCTBA. BBIUMCIISITh YTJIBI C IOMOIIBIO TEOPEMEI O
Kacanue oxpysxHocreit IIpumeHeHue 3TUX CBOICTB BIIMCAHHBIX YTIJlaX, TEOPEMbl O BIHCAaHHOM
IPpU PELICHUU I'€OMETPUUYECKUX 3a- 4eTpEXYToJIbHUKE, TEOPEMBI O LIEHTPAJILHOM yTJIE.
aad. HccnenoBaTh, B TOM YHCIE C MTOMOIIBIO MUGPOBBIX
Bzanmnoe pacmoioXeHne IByX pecypcoB, BIIMCAHHBIE W OIHMCAHHBIE YETBHIPEX-
okpyxHoctei. Kacanue okpy’kHOCTEH YTOJIbHUKH, BBIBOJIUTh UX CBOMCTBA U MPU3HAKU.
HMcnonp30BaTh ATH CBOMCTBA U MPU3HAKU NPU PELLICHUN
3a7a4
IMoBTopenue, 06001IeHIE 4 IToBTOpEHNE OCHOBHBIX MOHSITHII U METOJIOB Pemate 3amaun Ha NOBTOpPEHME, WLIIOCTPUPYIIIUE CBA3U

3HAHUM

KypcoB 7 u 8 ki1accoB, 060011IeHe 3HAaHUI

MEXAY pa3/IMYHbIMHU YacCTsIMU Kypca




TemaTnueckoe mIaHupoBaHue yueOHOTo peameTa «I eomeTpus»

9 kyacce (0OYHAsl M OYHO-32049HASA (POPMBI 00YUEHUA)
2 4 B HeZIeNI0, Bcero 68 4, 1 4 — pesepBHOE BpeMst

KHHEMAaTHUKH U MCXaHUKHN

Ne i/l |Haspanme pasnena (tembr)  [KoaumuecTso OcHoOBHbBIE BU/IbI 1eSIT€IbHOCTH 00y4aKOIINXCS
Kypca (4McJi0 4acoB) JacoB OcHoBHOE coaep:kaHue
1. Tpuronomerpus. 164 OmnpeneneHue TPUIOHOMETPUUECKUX DopMyHPOBATH ONpeJesIeHHs] TPUTOHOMETPUUYECKUX
TeopeMbl KOCHHYCOB M CHHYCOB. ynxnouit yrinos ot 0° mo 180°. GyHKIUI TYIBIX U OPSIMBIX YIJIOB.
Pemienune TpeyrojibHHKOB Kocunyc u cunyc npsimoro u Tymoro yria. BbIBOOMTH TeOpEeMy KOCUHYCOB U TEOPEMY CHHYCOB
Teopema kocunycoB. (O600mENHasT) TeopemMa (c pamuycoM OIMCAHHOW OKPYXHOCTH).
CHHYCOB (C paJllyCOM OIIMCAaHHOH OKPYXHOCTH). | Pemiarb TPeyrojabHHKH.
Haxoxaenue niux CTOPOH U BCJINYUH YI'JIOB Pematrnb IIpakTUYECKHUE 3a1a4u, CBOISIIHUECSI K Ha-
TPEYTOJIbHUKOB. XO’KJICHUIO Pa3JINYHBIX DJIEMEHTOB TPEYTrOJIbHUKA.
dopmyna mIomaau TpeyrojabHUKA Yyepe3 IBe
CTOPOHBI M YIOJl MEXIYy
HuMu. Popmyiia iIoLagu YeThIPEXYTOJIbHUKA
gepe3 ero AUaroHajad U yroJl MeXay HUMH.
IIpakTnyeckoe NpUMEHEHUE JOKAa3aHHBIX TEOPEM
2 IIpeodpazoBanne 10 u ITorsiTHe 0 TMpeoOpa3oOBaHUU ITOTOOHS. OcBauBaTh NOHATHE IPEOOPA3OBAHUS ITOIO0HS.
nogodus. Merpuyeckue COOTBETCTBEHHBIC AJIEMEHTHI NOJOOHBIX (QUTYP. HccnenoBarh OTHOIIEHUE JUHEHHBIX SJIEMEHTOB
COOTHOLIEHHSI Teopema O MPOU3BEICHUH OTPE3KOB XOPI, ¢uryp npu npeobpazosanun nofaodbus. Haxoaurn
B OKPY/KHOCTH TEoOpeMa O MPOU3BEIAECHUN OTPE3KOB CEKYIIHUX, IIPUMEPHBI noaoous B Opr)i(a}OHICfI NEHUCTBHTEIHLHOCTH.
TeopeMa o KBaJpare kacareabHoi. [IpumeHeHnue BBIBOAMTE METPUYCCKUE COOTHOLICHUS MEXY OT-
B PEIICHNH FEOMETPHICCKHX 3a1a4 pe3KaMu XOp, CeKYyIIHUX M KacaTeIbHBIX C UCIIOIb30BaHUEM
BITMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIBHUKOB.
Pemars reoMerpryeckue 3ajauy M 3aJ1auu U3 peaabHOMU
KHU3HHU C UCITOJIB30BAHHUEM l'[0}106Hle TPEYroJIbHUKOB
3 BexTopbt 124 OmpeneneHne BEKTOPOB, CI0XKEHHE U PAa3HOCTH Hcnoab30BaTh BEKTOPbl KaK HaIpaBJICHHBIE OTPE3KH,
BEKTOPOB, YMHOKECHHEBEKTOPA HA UHCIIO. Hccae10BaTh TeOMEeTPUIECKHN (TIepemMenieHue) u
Dduszuueckuii W = reOMETPUYECKUN  CMBICI ¢mzmyuecknii (crita) CMBICIIBI BEKTOPOB.
BEKTOPOB. 3HaTh omnpegeJeHHss CYMMBI W Pa3sHOCTH BEKTOPOB,
Paznoxxenne BekTopa Mo ABYM HEKOJUIMHEAPHBIM YMHOXKCHHUSI BEKTOpa Ha qucIIo, uccjie0BaTh
BekTOpaMm. KoopauHaTel BeKTOpa. FeOMETPHYCCKHUI N PU3UUSCKUN CMBICIIBI ATHX OTePALIHii.
CkajnsipHO€  IPOM3BEJEHHE  BEKTOPOB, €ro Pemiare reomerpudeckue 3aladd C HUCIOJb30BaHUEM
MPUMEHEHHE [T HaXOXKIACHUS JJIVH U yIJIOB. BEKTOpPOB.
Pemienue 3a/1a4 C IIOMOIIbBIO BEKTOPOB. PaCK.]'laIlLIBaTL BEKTOp 10 JABYM HEKOJIJIMHEAPHBIM
IIpuMeHeHne BEKTOPOB [JIsl pelIeHUs 3a1a4 BCKTOpAM.
Hcnmonb30BaTh CKaISIPHOE IIPOU3BEJIEHHE BEKTOPOB,

BBIBOJANTHL €TI0 OCHOBHBIE CBOICTBA.
BbruncasaTs CyMMy, pa3HOCTb U CKAIIPHOE IIPOU3BEACHUE
BEKTOPOB B KOOPJMHATAaX.

IIpuMeHSTH CKaJspHOE IPOU3BEICHUE ISl HAXOXKICHUS
JUIMH U _YTJIOB




4 JlexapToBbI KOOPANHATHI HA 94 JlekapToBBI KOOPAMHATBLI TOUEK Ha IJIOCKOCTH. OcBauBaTh NOHATHE NIPSIMOYIOJIBHON CUCTEMBI KOOPJAUHAT,
TJI0CKOCTH VpaBHeHHe MpsiMO#i. YTI0BO#H KOAPPHUIIMEHT, JEKapTOBBIX KOOPAWHAT TOYKHU.
TAaHICHC YyIJla HaKJIOHa, NapajUleJIbHbIE U BbIBOAMTHL ypaBHEHHME IIPAMOM U OKPYKHOCTH. BblaejsiTh
NEPIECHAUKYIISIDHBIC TIPAMBIE. MOJHBIA KBajpaT i1 HaXO0XKJICHUsI LIEHTpa U paauyca
YpaBuenue OKpPY>KHOCTH. Haxoxnenue OKPYHOCTH 110 €€ YPaBHCHHIO.
KOOPAUHAT TOYEK HEPECEUYECHUSIOKPYKHOCTH U Pemare 3ama4yM Ha HaXO0XXJICHUE TOYEK II€PECECUYCHUS
MPSIMOIA. OpPsAMBIX U OKPYXKHOCTEH € IIOMOIIBIO METOAa KOOPAUHAT.
MeToa KOOpAMHAT HPU PELICHUH Hcnoib30BaTh CBOMCTBa YriioBOro kosdduipeHTa npsmoit
TE€OMETPUUYECCKHUX 3aJa4. Opu pEeHICeHUUN 3a7a4d, JIsd ONPEACIICHUSA PACIIOJIOKCHUA
Hcnons3oBanue MeTrona KOOpAUHAT B HIPAMOU.
NPAKTHHECKUX 3a/a4ax IIpuMeHATH KOOPAMHATHI IPU PEIICHUY I'€OMETPUYECKUX U
NPaKTUYECKUX 3a4a4, Ul IOCTPOCHUA MaTEMaTUYCCKUX
MoJeJIeH peajIbHBIX 3a7a4 («MEeTOJ] KOOPIMHAT).
IMoap3oBaTbest UL  NOOCTPOCHUS U HCCIEHOBaHUM
U} POBBIMH pecypcaMH.
3HAKOMUTBCS ¢ MCTOPHeEll pa3sBUTUS F'€OMETPUU
5. IIpaBu/IbHBIE MHOTOYT'0JIbHHKH. 8u IIpaBunbHBIE MHOIOYTIOJIbHUKH, PopMyIMPOBATHL OIPEICIICHUE MPABUIBHBIX
I[.Hl/lﬂa OKPYKHOCTHU U IUIOLIAAb BBIUUCJIIEHUE UX BJIEMEHTOB. UHCIO T U JJINHAa MHOTOYTOJIbHUKOB, HAXOAUTb HUX DJICMCHTHI.
Kpyra. OKPYI)KHOCTH. [InuHa OYI'd OKPYXKHOCTH. IMonb3oBaThCsl MOHSATUEM JJIMHBI OKPY>XKHOCTH,
Boiunciienue mjioniajaei Pannannas mepa yrna. BBEIEHHBIM C ITIOMOIIBIO TPABUIBHBIX MHOTOYTOJTHUKOB,
Ilromanes Kpyra v €ro 3JIEMEHTOB onpeaeasiTb 4YMCJIO T, JJIMHY AYyT'U U paJJHaHHYIO MEpY
(cexTopa u cerMeHTra). Beruncienue romaaei yria.
¢Guryp, BKIIFOUAIOIIINX 2JI€MEHTHI Kpyra IIpoBoauTh nmepexoa OT pagUaHHOU MEPHI yria K
rpaaycHOW U Ha0OOPOT.
OnpeaessaTs omans Kpyra.
BeiBoauTh (popmyJibl (B rpaaycHON W paguaHHON
Mepe) s JJIUH Oyr, IUIoHIaJed CEKTOPOB U CErMEHTOB.
BeruncasaTh miuomagnd GUryp, BKIIIOYAIONIAX dJIe-
MEHTBI OKPY>KHOCTH (KpyTra).
HaxoauThs niomanu B 3ajlayaX peaJlbHON >KU3HU
6 JBHKEHHS] IVIOCKOCTH 6 4 IloHATHE O NBUYKEHUHU IIIOCKOCTH. Pa36upare npuMepsl, WUIIOCTPUPYIOLIME  IOHATHUS
ITapannenbHbIil nepeHOC, TIOBOPOT U JBWKEHUsI, LIECHTPOB U OCEH CUMMETpPUU.
cuMmMmeTpusi. OcH U LEHTPbl CUMMETPUHU. PDopMyIMpoOBaTh OINpEACICHUS MNapajljIeJIbHOTO IepeHoca,
[IpocTeiilie IPUMEHEHHS B PELICHHH 33121 IIOBOPOTa U OCEBOM cHMMeTpuu. BbIBOAMTH MX CBOICTBa,
HAaXOAUTh HEMOJBU)XHBIE TOUYKH.
HaxoauTh LIEHTPBI U1 OCH CUMMETPHI IPOCTSHITNX QUryp.
IIpuMeHsATH NnapajanelbHBIA NEPEHOC U CUMMETPHUIO HPU
pelICHNH TeOMETPUUECKUX 3a1a4 (pa30upaTh MPUMEPHI).
Ucnoab30BaTh I T[OCTPOSHUS M HMCCJICJIOBAaHUU
nudpoBbIe pecypchl
7 IloBTOpEHME, 00001enue, 74 IloBTOpEeHHME OCHOBHBIX MOHATHUH U METOJIOB OnepupoBaTh MOHATHSIMHU: QUTYypa, TOUKA, IMpsiMasi, yToOJl,

cucreMaTu3anus 3Hal—lﬂﬁ2

KypCOB 7—9 KJ1aCCOB, 0600menne u
cUCTEeMaTU3aIUs 3HAHUM. IIpocretimue
reomerpuueckue (QUrypsl M HX CBOWCTBa.
HN3mepennereoMmeTpuuecKuX BEJIMYHH.
TpeyroapHuku.

ITapamensHabIC u NEePHEeHINKYJISIPHBIC
MpsIMBIE.

Oxpy>XHOCTb H  Kpyr. I'eomerpuueckue
IIOCTPOCHUSL. Yrasl B OKPY>KHOCTH.

BrimcanHele u = omMcaHHBIE  OKPY>KHOCTH
MHOI'OYTI'OJIbHHUKOB.

MHOTOYTOJBbHUK, PaBHOOEIPEHHBI W pPaBHOCTOPOHHHUIT
TPEYTrOJIbHUKH, HpﬂMOyFOJ’leblI‘/’l TPEYTrOJIBHUK, ME€AHNaHa,
OHCCEeKTpHCca U BBICOTA TPEYTOJIbHUKA, [IapasljIeJIorpamMM,
poMO, IPSIMOYTOIBHHUK, KBaJIpaT, TPAIICIIHST; OKPY>KHOCTb,
KacaTeJibHasl; paBeHCTBO u noyo6ue duryp,
TPEYTrOJIbHUKOB; napaie;IbHOCTh u
NEePHCHANKYISIPHOCTD MPSMBbIX, YIOJI MEXIY MPSIMbBIMH,
CUMMETPHsI OTHOCHUTEIBHO TOYKH M MPSIMOH; MIHNHA,
paccTosiHUe, BEIMYNHA yTIJIa, [UIOIIAab, IePUMETP.

Hcnonb3oBars  (opMyJbl: IepuMeTpa H  IUIOMIAIH
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH W IUIOIIAJH




IIpsamas u oKpy>KHOCTb. HeThIpEXYTOJIbHUKU.

BrucanHbIe HONIMCAHHBIC YETBIPEXYTOJIbHUKHU.
Teopema ITugaropa u Havaga TPUTOHOMETPHUH.

Pemenne o6mux TpeyroabHUKOB.
IIpaBHIBHBIC MHOTOYTOJIBHUKH.
IIpeoOpazoBaHus MIIOCKOCTHU. [IBHKECHUSI.
ITomobue. CummeTtpus.

ITmomane. Beraucnenue minomaneit. [Tnommamn
noA06HbBIX GHUryp.

Kpyra, o0b&Ma IPSIMOYTOJIFHOTO ITapajiIeJICHIIe /1.
OnepupoBarh MNOHATHSIMH: IPSIMOYIOJIbHAsL ~ CHUCTEMa
KOOPAWHAT, BEKTOP; HCHOJb30BATHL OSTH TMOHATHUSA IS
MPEICTAaBJICHUS JaHHBIX U PEIICHHUS 3aJa4, B TOM 4YHUCJIE U3
OpYyrux y4eOHBIX mpenmeroB. PemaTts 3agaym  Ha
HNOBTOPEHUE OCHOBHBIX MOHATUH, WIUIIOCTPALIMIO CBSI3€H
MEXJy pa3IWYHBIMHU YacTsIMU Kypca. BpiOupars MeToxn
JJ1s pelIeHUs 3aJa4un.

Pemiarb 3a1auM U3 IIOBCEIHEBHOM >KU3HU

JlekapTOBBI KOOPAWHATHI HA TNIOCKOCTH.

BeKTOpI)I Ha IJIOCKOCTH

IIpu paspabGorke paboueill mporpamMmbl B TEMaTHYE€CKOM IUIAHUPOBAHHUHU JIOJDKHBI OBITh YUTEHBI BO3MOXXHOCTH HMCIIOJIB30BaHUS DJICKTPOHHBIX (LU(POBBIX)
00pa3oBaTEIbHBIX PECYPCOB, SIBIISIFOIIMXCS y4Y€OHO-METOJMYECKUMH MaTepualiaMu (MyJIbTHUMEIUHHBIE IMPOTPAaMMbl, 3JCKTPOHHBIC YUYEOHUKH WM 3aJa4HUKH,
3JICKTPOHHBIE OHUOJMOTEKH, BUPTyaJIbHBIC J1a0OpPaTOPHUH, HIPOBBIC IMPOTPAMMBI, KOJJICKIUH IHU(GPOBBIX OOPA30BATEIBHBIX PECYPCOB), HCHOJIB3YEMBIMH IJIst
00y4YeHHS U BOCITUTAHUS PA3JIMYHBIX T'PYIIII ITOJIB30BATEIICH, TPEACTABICHHBIMH B 3JIEKTPOHHOM (IIU(PPOBOM) BHAEC U PCAUTUIYIOIMIMMHU JUAAKTHIECKHE BO3MOKHOCTH
HUKT,conepkanne KOTOPHIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa3oBaHUU.

2 3/1ech IPEACTAaBICHBI JIEMEHThI COJIEPKAHUs Kypca, U3JlydaBIIuecs B 5—8 Kjaccax U TpeOyrolue NOBTOpeHus, 0600menus u cucremarusanuu. O0pamarscsi KaToMy
MaTepHally MOXKHO B BHJIC aKLIEHTa Ha 3aBEPIIAIOIISM dTarne U3y4deHHus Kypca 9 Kiacca WIM paclpenelsiTh 10 COOTBETCTBYIOIIMM TEMaTHYECKUM pa3zeiaM, U3y4aeMbIM B
TeYeHHE Yy4eOHOTro roja.



IHEPEYEHDb (KOAUPUKATOP) PACIIPEJIEJIEHHBIX 110 KJIACCAM ITPOBEPSEMBIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOMI ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA U JIEMEHTOB COJAEPKAHUS

I10 MATEMATUKE

B ¢enepanbHbIX 1 perHOHATBHBIX MPOLEAYPaX OLICHKU KauecTBa 00pa30BaHUs UCIIONB3yeTCs IepeYeHb
(xogudukaTop) pacnpeaerIeHHBIX MO KiaccaM MPOBEPsAEMBIX TPeOOBaHUHN K pe3ybTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTeIbHOM IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs U 3JIEMEHTOB COAEPIKaHM [10 MaTEMaTHKE.

7 K/IACC IIpoeepsiemble mpes08aHUA K PE3YyAbmamam 0C60eHUSL OCHOBHOIL 00pa306amenvHoil
npozpammul

Kox mpogepsiemoro [IpoBepsiemble ipeAMETHBIE PE3YIIbTAThl OCBOCHUS OCHOBHOW 00pa30BaTeIbHOM
pe3ynbpTaTra MIPOTPaMMBI OCHOBHOT'O O0IIETO 00pa3oBaHUs
1 Yucna v BBIYUCIEHUS
L1 BrimonusTs, coyeras YCTHBIE u [IMCbMEHHBIE MIPUEMBI,

apudmeTnyecKre NeiCTBUS ¢ PaMOHAIBHBIMHI YHCIaMU

HaxonnTh 3Ha4eHUs! YUCTOBBIX BBIPAKCHUH, IPUMEHSITH pa3HOOOpa3HbIE CIOCOOBI 1
1.2 TIPUEMBI BBIYUCIICHIS 3HAYSHUH TPOOHBIX BEIPAKEHHM, COAepKAINX OOBIKHOBEHHBIE U
JEeCSITHIHBIC IPOOH

[epexoanTh OT 01HOW (GOPMBI 3aITUCH YHCEN K APYToil (peoOpa3oBbIBATH ACCATUIHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B AECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUIHYIO APOOB)

1.4 CpaBHUBATh U yNIOPSI0YMBATH PAlHOHATBHBIE YHCIIA

1.5 OxpyrysTe yncia

BrIMOTHATS IPUKUAKY W OLIEHKY pe3yJIbTaTa BHIYHCICHHA, OIIEHKY 3HAYeHUH YHCIIOBBIX
1.6 BbIpa)kKeHUM. BBIONHTH NeHCTBUA

CO CTCHICHAMU C HATYPAJIbHBIMU ITOKA3aTCIISIMU

1.7 HpI/IMeHHTL MPpU3HAKKU JEJIMMOCTH, PA3JIOKCHHUEC HA MHOKHUTEIN HATYPaJIbHBIX YUCCIT

Pemarp npakTHUKO-OpUEHTHPOBAHHBIE 33/1a4H, CBA3aHHBIE C OTHOLIEHUEM BEIHYNH,
HPONOPLUOHAIBHOCTBIO BEJIUYHH, ITPOLIEHTAMH, HHTEPIPETUPOBATH PE3YIbTATHI

1.8 N .
pelIeHns 3a7a4d C y4eTOM OTpaHHueHH, CBA3aHHBIX CO CBOMCTBAMHU paccMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaKEHUS
21 Hcnonb3oBaTh anredbpanvyeckyro TEPMUHOIOTHIO M CUMBOJIUKY, TPUMEHSTh €€ B
' mpoliecce OCBOEHHsI yueOHOro MaTepurana
29 Haxomauts 3HAYEHUS OYKBEHHBIX  BBIPQKEHWH TP 3aJaHHBIX
' 3HAYEHHSIX TIePEMEHHBIX
)3 BrimonuaTs npeoOpa3oBaHus LEI0ro BEIPAKEHNsI B MHOTOWIEH MPUBEICHUEM MTOJOOHBIX
' ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BrImonHATs yMHOXKEHHE OIHOYWIEHAa HA MHOTOYJIEH 1 MHOTOUYJIEHAa HA MHOTOJIEH,

MPUMEHSTH (POPMYIIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH




OC}’H.ICCTBJ'IHTB PA3JI0KCHUEC MHOT'OYICHOB HAa MHOXKUTCIIU C TOMOIIbIO BBIHCCCHUA 3a

2.5 CKOOKH O0IIETO MHOXKUTEJIS, TPYIIIUPOBKYU CIIaraeMblx,
IIPUMEHEHUS POPMYJT COKPAILIEHHOI'O YMHOKEHUS
26 [IpumensTs npeoOpa30BaHUs MHOTOWIECHOB AJIS PEILICHUS PA3IMUHBIX 3a7a4 U3
' MaTEMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEabHON PaKTUKU
27 Hcnonb30BaTh CBOWCTBA CTEMEHEH ¢ HATYPabHBIMH MOKa3aTENIMU [T IPe0o0pa30BaHus
' BBIpa)KEHUH
3
YpaBHEHHUA U HEPABEHCTBA
Pewate nuHelHbIE ypaBHEHHS ¢ OAHON NIEPEMEHHOM, IIPUMEHSIS IPAaBUIIa IIEPEXOAA OT
3.1 HCXOJHOTO YpaBHEHHS K paBHOCWIbHOMY eMy. [IpoBepsTh, SBIsIeTCS M YUCI0 KOPHEM
ypaBHEHUS
32 [IpumenaTs rpaduuecKue METOJIBI pu pelIeHnn JIMHEWHBIX
YPaBHEHUH U UX CUCTEM
33 [Tonbupate npuMepsI Iap YUCEN, SIBISIOLIMXCS PELICHUEM JTHHEHHOI0 YPaBHEHHUS C
' JIBYMsI IEPEMEHHBIMH
3.4 CTpouTh B KOOPAMHATHOM INIOCKOCTH I'paduK JTMHEHHOTO YPaBHEHHUS C IBYMs
' MEPEMEHHBIMH; TIONIb3YSICh IPpaKOM, IPUBOAUTH IPUMEPBI PELICHNST YPABHEHHS
35 Pemats cuctemsl 1ByX TMHEWHBIX YPaBHEHHH C IBYMs IEPEMEHHBIMH, B TOM YHCIIE
' rpaduuecKu
CocTaBnATh M pemiaTh JIMHEHHOE YpaBHEHHUE WIIM CUCTEMY JIMHEHHBIX ypaBHEHUH 110
3.6 YCIIOBHIO 33/1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 33Ja4u
MIOJTy4YE€HHBIN Pe3yiabTaT
4
Koopaunate! u rpaduku. OyHKIIMN
N300paxarh Ha KOOPIAWHATHOM MPSAMOM TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
4.1 KOOpJMHATaM, JTy4H, OTPE3KH, MHTEPBaJIbl, 3aIIMCHIBATH YUCIOBBIE TPOMEXYTKH HA
anre0pamdIecKoM S3bIKe
4.2 OTtMedaTh B KOOPAMHATHON TNIOCKOCTH TOYKH T10 33JJaHHBIM KOOPIHHATAM
43 Crpouts rpadukn nmuHeHHBIX QyHKIHA. CTpouTh rpaduk GyHKINH y = [X|




4.4

OnuceIBaTh C MIOMOIIBIO (PYHKIIUH U3BECTHBIC 3aBUCUMOCTH MEKY BETMUUHAMH:
CKOpPOCTb, BPeMsl, PaCCTOSIHHE, IICHY, KOJMYECTBO, CTOUMOCTD, IIPOU3BOIUTEILHOCTD,
BpeMs1, 00beM pabOTHI

4.5

Haxonuts 3Hauenne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

[TornmaTs Tpadudeckuii crroco0 MpeacTaBIeHNs U aHAIH3a HHPOPMAIIUX, N3BIIEKATh U
HMHTEPIIPETUPOBATH HHPOPMAIIHUIO

13 TpaQUKOB peallbHBIX MPOIIECCOB U 3aBUCUMOCTEH

BCpOHTHOCTL " CTaTHUCTHKA

5.1

UuraTh HHPOPMAINIO, MPEACTABICHHYIO B TA0IUIIAX, HA JUarpaMMax, peJCTaBIiATh
JIaHHBIC B BHJIE TAOJHII, CTPOUTH JHArPaMMbI

(cronbukoBeIe (CTONOYATHIC) M KPYTOBBIE) 0 MaCCHBaM 3HAYCHUN

5.2

OmnuchIBaTh M MHTEPIPETUPOBATH PEABHBIC YHCIIOBEIE TaHHBIE, IPEACTABICHHBIC B
TabnuIax, Ha Tuarpammax, rpadukax

53

Ucnonp3zoBaTh AJi1  ONHCaHUA JTAHHBIX CTaTUCTUYECKHE
XapaKTepUCTUKU: cpeiHee apupMeTHIecKoe, MeIuana, HanbobIlee U HauMeHbIIIee
3HAYEHUs], pa3Max

54

Wmets npeacraBiieHre 0 CIly4aiiHOM W3MEHUYMBOCTH Ha MIPUMEPAX LieH, (PU3NIECKUX
BEJIMYMH, aHTPOIIOMETPHUYECKHX JTaHHBIX, UMETh NPEACTaBIEHHE O CTATUCTUIECKOM
YCTOMUYHBOCTH

I'eomerpus

6.1

PacniozHaBaTh n3yueHHbIE TeOMETPUIECKHE (PUTYPBI, OTPENIENATh HX B3aUMHOE
pacroioxKeHne, n300paxkaTb TeoMeTpuideckrue QUrypbl, BBIOIHAT YEPTEKH 110
YCIJIOBUIO 3a7auu. MI3MepATh JINHENHBIE U YTIIOBBIE BEIMYHMHEL. Pemars 3aga4n Ha
BBIYHUCIICHHE [JUIMH OTPE3KOB U BEJIUYHH YIII0B

6.2

Jenate rpyOyto OIICHKY JIMHEHHBIX W YTIIOBBIX BEIMYUH MPEIMETOB B PEATLHON KU3HHU,
pa3MepoB MPUPOHBIX 00BEKTOB. Pa3nnyars

Pa3sMEpPbI 3TUX 00BEKTOB I10 MOPAAKY BCJIIMINHBL

6.3

CTpOI/ITb YCPTCIKU K TCOMCTPUYCCKUM 3aJladaM

6.4

ITonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIONb30BAaTh IPU3HAKH U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOIFHUKOB IIPH PEIICHNH 3a7a4

6.5

HpOBO,I[I/ITL JIOTHYCCKHUC PaCCyKACHUA C HCIIOJIBb30BAaHUCM

TreOMETPUUYECKHIX TEOpEM




6.6

Ilonp3oBaThcs MNpU3HAKaMU PABCHCTBA NPAMOYTOJIbHBIX TPCYT'OJILHUKOB, CBOMCTBOM
MCIHAaHbI, HpOBeI{eHHOﬁ K TMIIOTEHY3€C NPAMOYT'OJIbHOI'O TPCYrOJIbHUKA, B PCHICHUN
TCOMETPUUCCKUX 3a1a4d

6.7

Onpenenars napamieTbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTs MapauIeTbHOCTh IPSAMBIX C IIOMOIIBI0 PABEHCTBA PACCTOSIHUHN OT
TOYEK OJHOHM NPAMOM 0 TOYEK APYroil mpsMoin

6.8

Pemats 3aJa4u Ha KJIeT4aToMn 6yMare

6.9

[IpoBOAUTE BEIYHMCICHUS U HAXOIUTH YUCIIOBBIE U OYKBEHHbIE 3HAUECHUS YIJIOB B
FeOMETPUYECKHUX 3a7a4ax C UCIIOIb30BAHUEM CYMMBI YTIIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJI0B, 00pa30BaHHBIX MPHU IIEPECEUCHUH IBYX
HapajuleIbHBIX IPSMBIX CEKyIel. PeraTe NpakTUYECKHe 3a1a4l HA HAXO0XKACHNE YIIIOB

6.10

Bnagetb MOHATHEM T€OMETPHUECKOTO MECTa TOUEK. YMETh ONPE/CIIATh OUCCEKTPUCY
yIila ¥ CEPEeIUHHBIN MEPIIEHANKYIIAP K OTPE3KY KaK FTE€OMETPUUECKHUE MECTa TOUEK

6.11

@opMyJIUPOBATH ONPEAECIEHUS OKPYKHOCTH U KpyTa, XOpAbl U AUAMETPa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMU. ¥ METh IPUMEHATH 3TH CBOMCTBA MPU PELIEHUU 3a/1a4

6.12

BitaieTs NOHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€
ueHtp. [lonp3oBaThest hakTamMu O TOM, YTO OUCCEKTPHCHI YTIIOB TPEYTOJILHUKA
[IEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE NIEPIICHUKYIISIPBI K CTOPOHAM

TPEYroJIbHUKA MEPECCKAOTCA B OZ[HOﬁ TOYKEC

6.13

Bitaiets NOHATHEM KacaTEIBHON K OKPY’KHOCTH, I10JIb30BAThCSI TEOPEMO O
HNEPIEHANKYJIIPHOCTH KacaTeJIbHOM U pajuyca, IPOBEIECHHOIO K TOUYKE KaCaHUs

6.14

[Tonp30BaTHCS NPOCTEHIIMMU T€OMETPUUECKMMH HEPABEHCTBAMH, TOHUMATh MX
MPAKTUYECKUIA CMBICII

6.15

HpOBO,I[I/ITL OCHOBHBIC TCOMCTPUUCCKUC MMOCTPOCHUA C TIOMOLIBIO HUPKYJISA U JIMHEHKHU

ITpoeepsemvre 3nemenmut codepicaHusn

Kon [IpoBepsiemMblii AIEMEHT COACPKAHUS
1 Yuciia 1 BEIYUCICHUS
L1 JpoOu OOBIKHOBEHHBIC U ICCATUYHEIC, IEPEX0]] OT OJJHON (POPMBI 3aITUCH TPOOEH K IpyToii.
’ TloHsATHE panMOHATLHOTO YKCIa, 3aITUCh, CPABHEHHE, YIIOPSAA0YNBAHNEC PAITIOHATHHBIX THCEIT




ApI/I(bMeTI/I‘-IeCKI/IC ,Z[ef/iCTBI/ISI C paliluOHAJIbHBIMU YUCJIAMU. Pemenne 3aJa4 u3 peaanoﬁ

1.2 MPAaKTHKHU HA YaCTH, Ha IPOOH
13 CreneHb C HATYpaJbHBIM NIOKa3aTeNeM: OTpeieieHue, MPeoOpa30BaHNe BEIPAKEHUH HA OCHOBE
' oTpeieNIeH s], 3aIICh OOJIBIINX YHCeT
[IponenTsl, 3anKMch NPOLIEHTOB B BUAE APOOH U ApOOU B BUIIE MIPOLICHTOB.
1.4 Tpu OCHOBHBIE 3a/1a4X Ha MPOLIEHTHI, PELLICHNE 3a/1a4 U3 PeaIbHON IPaKTHKH
[IpumeHeHne NpPU3HAKOB JIENUMOCTH,  pasloXEeHHe  Ha MHOXHTEIN
1.5 HATYpaJIbHBIX YHCEI
PeanbHele 3aBHCUMOCTH, B TOM qHcie npsaMast u oOparHast
1.6 MIPOMOPIIHOHATBHOCTH
2 AnreOpandecKuie BRIpaXKeHHS
IlepemMeHHBIE, YUCIOBOE 3HAUCHUE BBIPAXKEHUS C IEPEMEHHOM. J[onmyCcTUMBIE 3HAYEHUS
2.1 MEPEMEHHBIX
5 IIpencraBnenue 3aBUCUMOCTH MEKAY BEIMUYUHAMU B BUe (hopmysbl. Beraucnenus no
' dhopmysam
23 IIpeoOpa3zoBanue OYKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO PaBHbIC BHIPAYKEHUS
24 CBoiicTBa CTENEHH ¢ HATYPaJIbHBIM IIOKa3aTeIeM
OpHounens! 1 MHOrOwWIeHbI. CTenieHb MHOrowieHa. CloXeHue, BRIYUTaHHE, YMHOKCHUE
2.5 MHOTO4JICHOB
DopMyIIBl COKPAIIEHHOTO YMHOXEHHS: KBaApaT CyMMBI U KBaapaT pazHoctu. @opmyna
2.6 pa3HOCTH KBaJpaToB. Pa3nojkeHne MHOTOUJIEHOB HA MHOXKUTEIH
3 YpaBHeHUS
YpaBHeHHe, KOpEHb YPaBHEHHUS, TIPaBUjia MPeoOpa3oBaHusl YPaBHEHNS, paBHOCHILHOCTD
3.1 ypaBHEHUI
JIuneiliHoe ypaBHEHHUE C OAHOM EPEMEHHOM, YMCIIO KOPHEN JINHEHHOTO yPaBHEHUS, PEILICHUE
32 JMHEWHBIX ypaBHEHUH
CocTraBrienue ypaBHEHUH 10 YCIOBHIO 3a/1a4d. Pelenne TeKCTOBBIX 334a4 C TOMOIIIBIO
33 ypaBHEHUI
34 JluneiiHOoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk

3.5

Cucrema IByX TUHEHHBIX YPaBHEHHH ¢ IBYMS IIEpEeMEHHBIMHA. PelieHue cucTeM ypaBHEHUI
Croco60M TOACTaHOBKH. [[piuMepsI pemeHus TEKCTOBBIX 33/1a4 C MTOMOIIIBIO CHCTEM YpaBHEHUH




Koopaunars! u rpaduku. @yHkummn

4.1 Koopaurara Todku Ha psMoit
YucnoBble MPOMEXKYTKH. PaccTosiHe MEX Y ABYMS TOUYKaMH KOOPIUHATHON MPSIMO
4.2
43 [IpsmoyronpHast cuctema koopauHat, ock Ox u Oy. Abcuucca 1 OpJrHATa TOYKH Ha
' KOOPAWHATHOU TIOCKOCTH
[Tpumeps! rpadukoB, 3aaHHBIX popMynamu. UTeHne rpad)ukoB peajgbHbIX 3aBUCUMOCTEH
44
4.5 [Mounstre pynkuun. ['paduk pynkunu. CBoiicTBa QyHKINIHA
4.6 Jluneitnas ¢pynkuus, ee rpaduk. ['padux pyHknmm y = [X|
I'paduueckoe penieHre IMHEWHBIX YPaBHEHUH M CUCTEM JTMHEHHBIX ypaBHEHUH
4.7
5 BeposTHOCTH 1 cTaTHCTHKA
[IpencraBienue JaHHBIX B BUJIE TaONHUI, AUarpamMm, TpadukoB. 3amoiHeHne Ta0Iull, YTeHHe U
MOCTPOCHUE TUarpamMMm (CTOJOUKOBEIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE TpadiKOB peabHBIX
nporeccos. M3Bneuenne nHpopMaLug U3 AUarpaMM U TaOJIHLl, UCTIONB30BAHUE U
5.1 MHTEPIPETALNs] JaHHBIX
OnucatenpHas CTATUCTHKA: Cpe/iHee apuMeTHYeCKoe, Melana, pa3Max, HauboJbIIee 1
55 HaMMEHbIIIee 3HAYCHUSI HA00pa YHCIIOBBIX JaHHBIX. [IpuMepsI ciryuailHOM H3MEHUYUBOCTH
CrnyuaitHbIi 3KCTIEpUMEHT (OIIBIT) U ciay4aiiHoe coObiTHe. BepodarHocTs 1 yactora. Ponb
MaJIOBEPOSATHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B IPUpOJE U B o01iecTBe. MoHeTa u
513 urpagbHas KOCTb B TEOPHUH BEPOSTHOCTEH
I'pad, Bepuna, pedpo. Crenenp BepimHbl. Yuciao pedep u cymmapHast CTelieHb BEPIIHH.
IIpencrasienue o cBa3Hocty rpada. Llenu u kel [Tytu B rpadax. O6xox rpada (3inepos
5.4 nyTh). [lpeacrasnenue 06
OpHEHTHPOBaHHOM Tpade. Pemenne 3amgad ¢ momonrsio rpagos
6 I'eomerpus
HauanbHbie nousTua reomerpun. Touka, mpsMasi, OTPe30K, JIyd. YTou. Bunasr yrios.
6.1 BeprukanbHble n cMexHBIE YIIBL. buccekTpuca yria. JlomaHasi, MHOTOYTOJIbHUK.

HapaJ'IJ'ICJ'IBHOCTL U ICPIICHAUKYIISIPHOCTD NIPAMBIX




Cummertpuunslie Gpurypbsl. OCHOBHBIE CBOMCTBA OCeBOi cumMmeTpuu. [IpruMepsl cuMMeTpuu B
6.2 OKpPY>KaloIleM MUpe
OCHOBHBIE IOCTPOCHHUS C TOMOILBIO [IUPKYJIS U IMHEWKU. TpeyroapHUK.
6.3 BricoTta, MennaHa, OMCCEKTpHCa, UX CBOMCTBA
6.4 PaBHOOE IpeHHBII u PaBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO
| TPEyroJibHHUKA
CBoiicTBa ¥ MPU3HAKK PaBHOOEIPEHHOTO TPEyroabHuKa. [[pu3HaKy paBeHCTBa TPEYTrOJIbHUKOB
6.5
CaoiicTBa u NPU3HAKU napaienbHbIX MPSAMBIX. Cymma YIJIOB
6.6 TpeyroibHHUKA. BHENTHNE yIibl TPEYrOIbHUKA
[IpsiMoyronbHbIA TpeyronbHUK. CBOMCTBO MEAUAHBI IPSIMOYTOJIBHOIO TPEYTOIbHUKA,
MIPOBEJEHHOM K rUnoTeny3e. [Ipiu3Haky paBeHCTBa NPSMOYTOJIBHBIX TPEYTOJEHUKOB.
6.7 IIpsAMOYTOJIBHBII TPEYTONBHUK C YIJIOM
B 30°
HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHO1M,
63 TeopeMa o OoJibIIeM yrie U OoJbIIel CTOpOHE TpeyroabHuKa. [lepneHauKynsp u HaKJIIOHHAsS
I'eomeTpuyeckoe Mecto Todek. bruccexTprca yria v cepe AMHHBIN MEPIEHIUKYISAP K OTPE3KY Kak
6.9 TEOMETPUIECKHE MECTa TOUEK
OKpy>KHOCTB U KpYT, XOpJla U TUaMeTp, UX CBOMCTBa. B3anmHoOe pacnoyoxeHrne OKpyKHOCTH U
npsimoi. KacarenbHas u cexymas K OKpy>KHOCTH
6.10
OKpy>KHOCTB, BOMCAaHHAs B yroj. BiucaHHas 1 onycaHHas OKPYKHOCTH TPEyroJIbHUKA
6.11

8 K/IACC IIpoeepaembie mpedoeaHuUsn K pe3yabmamam 0C60eHUS 0CHOBHOLL 00pa3osamenbHoil

npozpammsl
Kon mposepsiemoro [IpoBepsiemble IpeAMETHBIE PE3yIbTATHl OCBOCHHS OCHOBHOW 00pa30BaTeIbHON
pesynbTaTa [IPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs
1 Yucna 1 BEIYUCIICHUS
Hcnonp3oBaTh HaYaAILHEIE MMPEACTABJICHUA O MHOXECTBE Jlef/’ICTBI/ITeHBHBIX qucel 4jis
1.1 CPaBHEHUS, OKPYIJICHUS U BBIYMCICHHUM, H300paXkaTh IEHCTBUTEIbHBIC YHC/Ia TOUKAMU
Ha KOOPJIMHATHOW NPAMOM
[IpumeHaTh IOHATHE apU(METHISCKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBaAPATHBIC
1.2 KOPHH, UCTIONB3YS MPH HEOOXOJMMOCTH KAJIbKYISITOP, BRIIIOIHATH PeoOpa3oBaHus
BBIpaYKEHUM, CoJIep KalluX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOpHEH




Hcnonp30Bath 3amucH OONBIIMX M MAJIBIX YKCEIN C IIOMOIIBIO NJE€CATUYHBIX ,I[pO6€I7[ u

1.3 .
cteneHelt yncia 10
2 AnreOpandecKue BBIpaKEHUS
21 [TpuMeHsITh TOHSTHE CTENICHHU C LIENbIM MTOKa3aTesIeM, BBIMOIHATE IPeoOpa3oBaHus
' BBIP)KEHUM, COAEPIKAILNX CTEIICHH C LIEIBIM IT0Ka3aTeneM
29 BEIMONHATE TOKAECTBEHHBIE TPEOOPA30BAHMUS pAllHOHATIBHBIX BBIPAKCHUH HA OCHOBE
' MpaBWII JCHCTBUI HaJl MHOTOWICHAMH U adredpandeckuMu IpoosMu
23 PackiagpiBaTh KBagpaTHBII TPEXWIEH HA MHOXKUTEIN
24 [TpumensTh TpeoOpa3zoBaHus BEIPAKECHUH IS PELICHUS Pa3IMUHBIX 3a/1a4d U3
' MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 pealbHON NPaKTUKU
3 VYpaBHEHUS U HEPABEHCTBA
31 Pemate nuHeliHbIE, KBaJpaTHBIC yPAaBHEHUS U PALlMOHAIbHBIC YPABHEHHUS, CBOAALIMECS K
' HUM, CUCTEMBI IByX YPaBHEHHH C IBYMS IIEPEMEHHBIMU
IIpoBOIUTE IPOCTENUIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM UHUCIIE C
32 MpUMEHEHHEM IpadUUECKUX MPEICTaBICHUHN (YyCTaHABIUBATH, HMECT JIH ypaBHEHUE WIIH
CHCTEMa ypaBHEHH pelleHus], eCIIM UMEET, TO CKOJIbKO, U IIpoYee)
[lepexomuTh OT cIOBECHOH (POPMYITHPOBKY 33/1a4H K €€ anredpanveckoil MOAeIH ¢
33 [TOMOIIBIO COCTAaBJICHUS YpaBHEHHS WIM CUCTEMBI YPaBHEHUN, HHTEPIIPETUPOBAThH B
COOTBETCTBHMHU C KOHTEKCTOM 3aJIa4M MOJIyYeHHBIN pe3ynbTaT
[IpuMeHsTH CBONHCTBA YUCIIOBBIX HEPABEHCTB AJIS1 CPABHEHUS, OLICHKH, pelIaTh
34 JIMHEHBIE HEPABEHCTBA C OJHON TIEpEMEHHON 1 UX CHCTEMBI, 1aBaTh TPapUIECKYIO
WUTIOCTPALIMIO MHOXKECTBA PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB
4
OyHKIUU
[NoHumare 1 HCNOIB30BaTh PYHKIIMOHATBHBIC TOHATHS U SI3bIK (TEPMHHBI,
4.1 CHUMBOJINYECKHE 0003HAUECHHS), OTIPE/ICNATH 3HAUCHHE QYHKITUH 110 3HAYCHHFO
apryMeHTa, OTPENIeNATh CBOHCTBA (DYHKITUH IO €€ rpaduKy
o k 2 3
Crpouth rpadhMKu dIeMeHTapHbIX QYHKIUN BUma: y = -,y = X%, y = x>, y = [x|,
X
4.2 OIMCHIBATH CBOMCTBA YUCIOBOH (DYHKLUH 110 €€ rpaduKy
> BeposiTHOCTB 1 cTaTHCTHKA
51 W3zenekarsb U npeoOpa3oBbIBaTh HHOOPMAIIHIO, PEJICTABICHHYIO B BUJIE TAOJIHII,
' Jarpamm, TpauKoB, MPEJICTABIATh JaHHBIE B BUJIE TAOJIHII, TUarpaMm, rpaduKoB
59 OmnucelBaTh JaHHBIE C IIOMOIIBIO CTATUCTUYECKUX [TOKa3aTeell: CpeJHUX 3HaYeHUl U

MCP paCCCUBAHUA (pasMax, AUCTICPCUA U CTAHAAPTHOC OTKJ'IOHCHI/IC)
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HaxoauTh 4acTOTHI YUCIOBBIX 3HAYCHUN U YACTOTHI COOBITHH, B TOM YHUCIIC IO
pe3ysibTaTaM U3MEpPEHUI U HaOII0ACHUIA

54

Haxoauts BepoATHOCTH CITydaifHBIX COOBITHIA B OTIBITAaX, 3HAsI BEPOSITHOCTH
3JICMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMHU
COOBITHAMU

5.5

Hcnonb3oBaTh rpaduuecKie MOJICIU: IEPEBO CIyYaHOTO SKCIIEPUMEHTA, THarpaMMbl
Diinepa, YUCIIOBasK MPpsMast

5.6

OHepI/IpOBaTB IIOHATHUAMUA: MHOXKECTBO, IOAMHOXECTBO; BBIIIOJHATL ONI€pALlU HA
MHO>KCCTBaMM: O6’B€,Z[I/IHCHI/I6, MEPECCUYCHHUE, TOTMOJTHEHUE,; NEPECUNCIIATE JICMCHTDI
MHOXECTB, IPUMECHATH CBOMCTBA MHO>KECTB

5.7

Hcnonb3oBaTh rpaduueckoe NpeicTaBIeHHE MHOKECTB U CBA3EH MEKAY HUMH JUIS
OIMCAHHUS MPOLIECCOB U SIBJICHUI, B TOM YHCIIE IIPH PELICHUH 33aa4 U3 APYyTruX y4eOHBIX
MIPEIMETOB U KypCOB

I'eomerpus

6.1

PacriozHaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOIBHUKOB, UX 3JIEMEHTBHI, ITOJI30BATHCS X
CBOMCTBaMU IIPU PELIEHUU IN€OMETPHUECKHUX

3a1a4

6.2

HpI/IMeHHTL CBOMCTBA TOYKHU NEpECCUYCHUA MCJIMaH TPEYroJIbHUKa

(meHTpa Macc) B peleHu  3a1a4

6.3

Bitaziets NoHATHEM CpEHEN JIMHUN TPEYrOJbHUKA U TPAlEL[UH, IPUMEHATh X CBOMCTBA
IIpH PEIICHUU reoMeTprUuecKuX 3a1ad. [Tonp3oBaThes Teopemoit daneca U TEOPEMOH O
HPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATH UX IS PELIEHUS IPAKTUYECKUX 3a1a4

6.4

[TpumensTs MIPU3HAKU noI00us TPEYTOJIbHUKOB B pelieHnn

TCOMETPUUCCKUX 3a1avd

6.5

[Monw3oBarscs Teopemoit [Tudaropa st penreHnst reoOMeTPHYESCKUX U TIPAKTHUECKIX
3ama4. CTpOUTh MaTeEMaTHYECKYIO MOJIENb B IPAKTUYECKHUX 33[auaxX, CAMOCTOSITETbHO
JieaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JIJIUHBI

6.6

BJ'IaZ[eTB IMMOHATHUSAMHU CHUHYCA, KOCUHYCA U TAHI'CHCA OCTPOTO yIJjia NPsIMOYTOJIbHOTO
TPCYroJibHUKA. ITonp30BaThCS ITUMH TOHATHAMM AJId pCHICHUSA MPAKTUYCCKUX 3aaa4




6.7

BrerancnaTs (pa3nuaHBIMU CTIOCO0aMH) TUIOMIAIh TPEYTOIBFHUKA | TIOMIaIN
MHOTOYTOJBHBIX (GPUTYD (MTOIB3YSICH, T/I€ HEOOXOANMO, KATbKYIATOpoM). [IpumensaTs
MOJTYYCHHBIC YMECHHUS B MPAKTHUYCCKHX 3a]1a9aX

6.8

Brnaners mOHATHAMM BIMCAHHOTO U LIEHTPAIBHOTO yIJIa, UCIOIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIaXx MEXIY XOpAaMu (CEKYLIMMU) U YIJIe MEXIy KacaTelbHOU U
XOp/I0H MpH pelIeHnN T€OMETPHUUECKHX 3a/1a4

6.9

BrnaneTrs moHATHEM OIMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOIICTBA OIMCAHHOTO
YEeTHIPEXyroJIbHMKA IIPU PELLICHNUH 33124

6.10

[TpuMeHsITh IOyYeHHbBIC 3HAHUS HA MPAKTHKE — CTPOUTH MATEMATUYCCKUE MOJICITU JIS
3a7a4 pealbHOW JKU3HH U TIPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS C IPUMEHEHHEM
noxoous

U TPUTOHOMETPHUH (MTOJIB3YSCH, I/Ie HEOOXOAMMO, KATBKYISATOPOM )

IIpoeepsaemvie 31eMeHMbL COOEPHCAHU

Kon IIpoBepsieMblii 2IIEMEHT COAECPKAHUA
1 Uucna v BEIYUCIIEHUSA
11 KBagpatHsrit kopeHb u3 uncna. [lonsatue 00 uppanoHaIBHOM YHcie. JlecsITHIHbIe
MPHOIKEHUS HPPALMOHATLHBIX YUCEIT
CaoiicTBa apuMETHUECKUX KBaIPATHBIX KOPHEH U X MPUMEHEHHE K TIPeoOpa30BaHUIO
1.2 YUCIIOBBIX BBIPAKEHUH M BEIYHCICHUSM.
JleficTBUTEIIbHBIC YMCIa
1.3 CremneHb ¢ ETBIM IMOKa3aTelieM U ee cBoiicTBa. CTaHmapTHAS 3alUCh YUCTa
2 Anrebpandeckrie BEIpaXKeHHS
2.1 KBanmpatHelii  TpexuieH, pasjoXeHne  KBaJPaTHOTO TpPEeX4IeHa Ha MHOXHUTEIH
22 Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO alIreOpandeckoi Apoou
2.3 CrnoxeHue, BEIUMTAHUE, YMHOXKEHUE, JIEIICHNE alre0pandeckux apooei
2.4 PammoHansHBIE BRIpQXKECHIS U UX TIPEOOpa30BaHIE
3 VYpaBHEHUS U HEPABEHCTBA
3.1 Ksanparnoe ypaBHeHue, hopMyna KopHel KBaapaTHOro ypaBHeHUs. Teopema Bueta
3.2 Pemienue ypaBHeHU, CBOASIINXCS K JIMHEUHBIM U KBaPATHBIM
33 [pocreiitme 1poOHO-paIMOHANBHBIC YPaBHEHUS
I'paduueckas uHTEpHIpETaNs yPAaBHEHHIA C ABYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
34 YpaBHEHUH C IByMs nepeMeHHbIMU. [IpuMepsl pellieHrs CucTeM HETMHEHHBIX YpaBHEHUHN C
JIBYMS TIEPEMEHHBIMH
3.5 Pemienne TekCcTOBBIX 3a/1a4 aNre0pandeckuM CrocoooM
3.6 YucnoBple HEPABEHCTBA M KX CBOMCTBA
3.7 HepasencTBo ¢ ogHOM nnepeMeHHOI
3.8 PaBHOCHIIEHOCTH HEPABEHCTB




3.9

JIuneliHbIe HEpaBEeHCTBA C OAHOM IEPEMEHHOMN

3.10 CucTteMbl THHEHHBIX HEPABEHCTB C OTHOM ITePeMEHHOM
4 DOyHKIIUU
41 [Tonstre dhyakmu. O0MacTh ONMpeaeeHns 1 MHOKECTBO 3HaueHNH GyHKImH. CIoco0BI 3ajaHus
' byHkmit
4.2 .
I'paduk pynxuun. UreHne cBOHCTB (HyHKLIUH 1O ee rpaduKy
4.3 [Tpumeps! rpaduKoB GYHKIUHA, OTPAXKAIOIIUX pealbHBIE TPOLECCH
OyHKIMH, ONMUCHIBAIOIIUE MPAMYIO U OOpaTHYIO MPONOPLUOHATBHBIC 32aBUCUMOCTH, UX TpauKH
4.4
4.5 Oynkmun y = X%,y = x°
4.6 Oyakimn Y=,/ X,y = [x|
4.7 I'paduueckoe penieHne ypaBHEHHI 1 CUCTEM YpaBHEHHN
5 BeposTHOCTB U cTaTUCTUKA
5.1 [IpencraBienue JaHHBIX B BUJIE TaONHUI, JHAarpamMm, TpaguKoB
MHOXeCTBO, JJIEMEHT MHOECTBA, MIOJIMHOKECTBO. Oneparnun
5.2 HaJl MHOXKECTBaMHU: OObEANHEHHE, IEpEcEeUeHHE, TOOJIHEHHE
CgoiicTBa ornepauuit Haz MHOXECTBAMH: nepeMecTUTEbHOE,
5.3 coyeTaTeNbHOe, PaCIPEACIUTENbHOE, BKIIOYSHHUS
Hcnonb3oBanue rpaduyeckoro mpeacTaBiIeHus MHOKECTB JIJISl ONMCAHUS PeabHBIX MPOIECCOB U
54 SIBJICHUM, ITPU PELIEHUU 3a]a4.
W3mepeHnne paccenBaHus TaHHBIX. [lucniepcus 1 cTaHAapTHOE OTKIIOHEHHE YMCIIOBBIX HA0OOPOB.
5.5 Huarpamma paccenBaHus
DneMeHTapHbIe COOBITHSI CiTydaitHoro onbiTa. CiydaitHbie coObITHs. BeposTHOCTH COOBITHI.
OnbITH ¢ PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITUIMU. Ciry4aiiHbIi BEIOOD. CBSI3b MEXITY
56 MaJIOBEPOSTHBIMH U TIPAKTHYECKH JOCTOBEPHBIMHU COOBITUSIME B TIPUPOJIE, OOIIECTBE U HAYKe
Jepero. CBoOMCTBa JIepEBBEB: €AMHCTBEHHOCT ITyTH, CYIIIECTBOBAHUE BUCSUYCH BEPIIIHHBI, CBSI3b
57 MEXTy YMCIIOM BEPIIMH U urcioM pebdep. [IpaBuiio ymHOXKeHHs. Perienune 3aaq ¢ moMoInsIo

rpa¢os

5.8

[IpotuBononoxueie codbIThs. Jnarpamma Diinepa. O0beIUHEHUE U TIEpecedeHUE COOBITHIA.
HecoBmectHbie coObITHsA. DOpMyIna CIIOKEHHS BEPOSITHOCTEH




5.9 YcnoBHast BepoaTHOCTb. [IpaBuiio ymHoxxeHust. HesaBucumblie coOBITHS
TIpencraBnenue skciepyuMeHTa B BUJIE iepeBa. Perenue 3a1a4 Ha HaX0XkKAE€HHUE BEPOSTHOCTEN ¢
510 MTOMOIIIBIO JIEPEeBa CIYYaHOTO IKCIIEPUMEHTA, TuarpamMmm Diinepa
6 I'eomeTpus
6.1
YetripexyroiapHuky. [TapamienorpamMmm, ero Npu3HaKu U CBOWCTBA
6.2
[TpsMoyronsHUK, pOMO, KBaIpaT, UX MPU3HAKH U CBOICTBA
Tpanenus, paBHOOOKast  Tpameuus, ee CBOMCTBA u NIpU3HAKU.
6.3 IIpsimoyronpHas Tpanenus
6.4 Meron ynBoenus: Menuansl. LleHTpanbHas cumMerpus. Teopema @aneca 1 Teopema o
' MIPOMOPIMOHANBHBIX OTPE3KaX
6.5 CpenHue TMHAN TPEYTOJbHUKA U Tpanennu. LIeHTp Macc TpeyroabHUKa
[Tomobue TpeyronsHUKOB, KO3 dumeHT moxodus. [Ipu3Haku momodus TpeyroibHUKOB.
6.6 [TpumeHneHue Mo100MS IPU PELICHUH TPAKTUUECKUX 3a/1a4
6.7 DopMyITel AJIsT  TIIONIAIN TPEYTOJIbHHKA, TapajuieiorpaMmMa, poMoa 1 Tpamneun
CgoiicTBa miomaneit reomerpuieckux ¢puryp. OTHolIeHHe Iomaael nogoOHsIX Guryp
6.8
Berruncienne miomaieii TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KiIeT4aTol Oymare
6.9
Teopema [Tudaropa. [Ipumenenue Teopemsr [Tudaropa npu penieHNH NPaKTUYECKUX 3a/1a9
6.10
CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTJIa MPSIMOYTOJIFHOTO TPeyTronbHUKa. OCHOBHOE
611 TPUTOHOMETPUUECKOE TOXKIECTBO. Tpuronomerpuueckue pyHkuun yrios B 30°, 45° u 60°
BrucaHHBIE 1 IIEHTpaIBHBIE YTIIBI, YTOJI MEXy KacaTelbHON U XOpAOH. YTIIBI MEXAY XOpAaMH U
CEKyIIUMHU
6.12
6.13 BrucanHble 1 ONIMCaHHBIE YETBIPEXYTOIBHUKI




BsanmMHoe pacnionoxxkeHne AByX okpyxkHocTell. Kacanune okpyskHocTeld. O0mmune KacaTeabHbIE K
JIBYM OKPYHOCTSM

6.14

9 KJ/IACC IIpogepsaemble mpe608aHUS K pe3yabmamam 0C60eHUL OCHOB8HOIL 00pa30eamenvHoil
npozpammul

Kon nposepsemoro [IpoBepsiemble ipeAMETHBIE PE3yIBTATH OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
pe3ynbTaTa MIpOrpaMMBbI OCHOBHOTO 00IIIero 00pa3oBaHMs
1 Yucna 1 BBIYUCIEHUS
1.1 CpaBHHBATh U YIOPSAAOUYHUBATH PAMOHAIIBHBIC U UPPALIMOHATIBHBIE YUCIa
12 Brimoaaars apI/I(pMCTI/I‘ICCKI/IC I[eP'ICTBHﬂ C pallMOHAJIbHBIMHU YK CJIaMU, COUCTasA YCTHBIC U
' MMMCHMEHHBIE TIPUEMBI, BBIITOIHATH BBIYHCICHUS C UPPAIOHAIBHBIME YUCIIAMHU
13 HaXOI[I/ITI) 3HAUCHMS CTEIICHEH ¢ I EJIbIMU IMOKA3aTCIsIMU U KOpHCfI, BBIYUCIATH 3HAYCHU A
' YHCJIOBBIX BBIPAKEHUI
14 OKpyYTJIATH ACWCTBUTENBHBIC YHCIIA, BRITIOTHATH IPUKUIKY PE3yIbTaTa BEIYUCICHUH,
' OIIEHKY YHCJIOBBIX BBIPAKECHUH
2 YpaBHEHUS U HEPABEHCTBA
21 Pematp nuHelHbIE 1 KBagpaTHBIC yPAaBHEHS, yPABHEHUS, CBOISIINECS K HAM,
' mpocTeimme 1poOHO-pallnoHaIbHbIE YpaBHEHHS
20 Pemarp cucTempl IByX JTHMHEWHBIX YPAaBHEHHUN C IBYMS IIEPEMEHHBIMU M CUCTEMEI JIBYX
' YpaBHEHHUH, B KOTOPHIX OJTHO YpaBHEHHE HE SBJISIETCS JIMHEHHBIM
73 Pemrate TekcTOBBIC 331a4K ANTeOpPanIecKUM CIIOCOOOM C MIOMOIIBIO COCTABIICHUS
' YPAaBHEHUS WIA CUCTEMBI JIBYX YPaBHEHUH C IBYMsl IEPEMEHHBIMU
[IpoBoauTE TIpOCTEIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHUI, B TOM YHCIIE C
94 MIPUMEHEHUEM rpaUecKrX MPeICTaBICHNH (HallpuMep, yCTaHABINBATh, UMEET JIH
’ YPaBHEHHUE WM CUCTEMA YPABHEHUN PELICHHUS, ECIIU UMEET,
TO CKOJIBKO)
)5 Pemarp nuHeliHbIE HEPABEHCTBA, KBAApaTHBHIE HEPABEHCTBA, N300pakaTh penieHne

HCPAaBCHCTB Ha YHCIIOBOI HpHMOfI, 3alUCBhIBATh PCIICHUC C TIOMOIIBIO CUMBOJIOB

Pemrate cucTeMBl TMHEHHBIX HEPABCHCTB, CUCTEMBI HCPABCHCTB, BKIIIOYAIOIIUEC
2.6 KBaApaTHOC HEPABCHCTBO, I/I306pa)KaTB PCHICHUC CUCTEMBI HCPABCHCTB Ha YHUCIIOBOH
HpHMOfI, 3alMUCBhIBATH PCIICHUC C TIOMOLIBIO CUMBOJIOB

2.
7 Hcnonp3oBarh HEPABCHCTBA IPH PCHICHUU PA3JIMIHBIX 3a1a4

DOYHKIUU




Pacmo3naBath CI)YHKI_II/II/I N3YUYCHHBIX BUIOB. Iloka3pIiBaTh cXeMaTHIECKH PacCIIoJIOKECHHUE

o . k
Ha KOOPAMHATHOM MIIOCKOCTH TpadukoB GyHKIWH Buaa: y =kx, y=kx + b,y = oY=

3.1
ax? + bx + ¢ B 3aBHCHMOCTH OT 3Ha4eHHI KO>QPHUIMEHTOB, OIKMCHIBATH CBOMCTBA
(hyHKIHI
32 [Toka3pIiBaTh cXeMaTHYECKH PACIIONIOKEHUE HAa KOOPAWHATHON TIIOCKOCTH TpaduKkoB
' ¢$yHKUNH BUIA y:\/x_ , ¥ = |X| 1 onuchIBaTh CBOKCTBA (hyHKLIMH
33 Ctpoutb 1 n300paXaTb CXeMaTHYeCKU rpaduKy KBAAPATUIHBIX (YHKIHHA, OMICHIBATH
' CBOMCTBA KBaJIPATUYHBIX (DYHKITHI IO WX TpaduKam
34 PacniozHaBath kBagpaTHUHYIO QYHKIHIO 110 GopMyIie, TPUBOAUTH IPUMEPHI
' KBaJpaTHUHBIX QYHKIWH U3 peanbHOM )KU3HHU, (PU3UKH, TEOMETPUH
4
ApudmeTryeckas U reOMETpHUECKast TPOTPECCUH
41 PacniozHaBaTh apupMeTHIECKYIO U TEOMETPUIECKYIO IPOIPECCUU MPH PA3HBIX CIIOCO0ax
) 3a1aHUA
49 BEIMONHATE BEIUMCIIEHHS C HCIIOIB30BaHUEM (POPMYII N-TO WieHa apu(PMETHUECKON U
' reOMETPUUYECKOM MPOrpeccuil, CyMMBI IIEPBBIX N YWICHOB
4.3 W300paxkathb 4sieHbl MOCIE0BATENFHOCTH TOYKAMH Ha KOOPIMHATHON TJIOCKOCTH
44 Pemrate 3a/1auu, cBSI3aHHBIE C YHCIIOBBIMU MTOCTIEIOBATEILHOCTSIMH, B TOM YHCIIE 3a1a49K
' W3 peaNbHOM )KHU3HH (C UCIIOIh30BaHUEM KaIBKYJIATOPA, TUPPOBBIX TEXHOIOTHIN)
5 BeposiTHOCTB U cTaTUCTHKA
U3zBnekatsb u npeoOpa3oBeIBaTh MHGOPMALKIO, IPEICTABICHHYIO B Pa3IHYHBIX
5.1 HUCTOYHHMKAX B BUJE TaOJUL, AUarpamMmm, rpadkoB, MPEACTABIATH JaHHBIE B BUIE
TabJIHIL, AUarpaMM, rpa)uKoB
Pemats 3a1aun opraHu30BaHHBIM IIEpEOOPOM BapUaHTOB, @ TAKXKE C HCIIOJIb30BAHUEM
5.2 KOMOWHATOPHBIX MTPaBUJI M METOZOB




5.3

Hcnonap30BaTh OnMCaTCILHEIC XAPAKTCPUCTUKHU JIs1 MAaCCUBOB YHCJIOBBIX JaHHBIX, B TOM
YHUCJIC CPCAHNEC 3HAYCHNA U MEPBI paCCCUBaHUA
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HaxoauTe 4acTOTHI 3HAYECHUN U 9aCTOTHI CO6BITI/I5{, B TOM YHUCJIC IOJIB3YACH
pe3yabTaTaMy NMPOBEACHHBIX H3MepeHHﬁ nu Ha6JIIOI[6HI/Iﬁ
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Haxonuts BeposATHOCTH ClIydaliHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHUCIIE B
OTIBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHAMH, B CEPUSX UCTIBITAHUHA 10
MIEpPBOrO yclexa, B CepUAX UCIbITaHui bepHynau

5.6

HmeTp nipeacTaBieHne 0 CIy4alHOW BEJIMYMHE U O PACIPEEIEHUN BEPOATHOCTEMN

5.7

Hmets npeacraBieHne 0 3aK0He OONBIINX YKHCeT KaK O MPOSBICHNH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYNBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEI B IPUPOJE U 00IecTBe

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YIIIOB, HAXOAUTH C UX TIOMOMIBIO
pa3IUYHBIE AIEMEHTHI IPSIMOYTOJIBLHOTO TPEYTOJIbHUKA («PELIeHHE MPSIMOYTOJIBHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOILBIO KAIBKYJISATOPA) AJIMHBL U YTIIbI JUIS
HETaOJINYHBIX 3HAYCHUH

6.2

ITons30BaThCA (1)0pMynaM1/I MMPUBEACHNA U OCHOBHBIM TPUT'OHOMETPUUCCKUM
TOXACCTBOM IJIsI HAXOXACHUA COOTHOIICHUM MECKAY TPUTOHOMETPUYCCKUMU
BCINYHHaAMM

6.3

Hcmonp3oBath TEOPEMbI CHHYCOB U KOCHMHYCOB JIS1 HAXOXKACHUSA PA3JINYIHBIX 3JICMCHTOB
TPEYyroJibHUKa («pemeHne TpeyFOHLHI/IKOB»), MMPUMCHSTH UX MPU PCHICHUN
reOMCTPUUCCKUX 3ada4

6.4

Brnagets morsTusMu npeoOpa3oBaHus O00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no/1o0HbIX Guryp. [lonp3oBaThCs cBOCTBAMU MOJI00HS IPOU3BOJIBHBIX QHUTYD, YMETh
BBIYUCIISTH JUIMHBI H HAXOJIUTD YTIIbI y IOJOOHBIX Guryp. [IpumeHsTh cBONCTBA
MoJ00MsI B IPAaKTUUECKUX 3a/1a4ax. Y METh IPUBOAUTE IPUMEPHI MOIOOHBIX QUTyp B
OKPY>KaoIlEM MHpE

6.5

[onp30BaThCs TeOpEeMaMU O MIPOU3BEIACHUH OTPE3KOB XOPJI, O MIPOU3BENCHIH OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeabHOI




6.6

Ilonp3oBaThcs BCKTOpaMH, IOHUMAThb UX FeOMeTpI/I‘-IeCKI/Iﬁ u (bHBH‘IeCKI/Iﬁ CMBICIJI,
MNPUMCHATH UX B PCHICHUU I'COMETPUICCKUX U (bI/I3I/I‘lCCKI/IX 3aJ1a4. HpI/IMeHHTL
CKaJIAPHOE NPOU3BEACHUE BEKTOPOB TSI HAXOXACHUA JJIMH U YIJIOB

6.7

ITonp30BaThCst METOIOM KOOpAWHAT Ha INIOCKOCTH, IPUMEHATH €TI0 B PCIICHHUU
TCOMETPUYCCKHUX U IMMPAKTHYCCKUX 3ada4

6.8

BJ'Ia,Z[CTI: IMOHATHUAMU IMPABUJIIBHOI'O MHOT'OYT'OJIbHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI JYTH
OKPYXHOCTHU U paI[I/IaHHOI‘/'I MCDPBI yIjia, YMETh BBIYUCIATH IUIOMIAAb Kpyra U €ro qacTew.
HpI/IMCHﬂTL MOJTYYCHHBIC YMCHUS B IPAKTUYCCKHUX 3agavdax

6.9

HaxonuTs ocu uiu ueHTpsl CHMMETpUH (DUTYp, TPUMEHSTH JBHUKEHUSI TUIOCKOCTH B
MPOCTEUINX CITydasx

6.10

[TpuMeHSTH MoTydeHHbIe 3HAHUS HA MPAKTUKE — CTPOMTh MaTEMaTHIECKHE MOJICIH IS
33124 peasbHOI )KU3HU U IPOBOANTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHUEM
Mo00HS ¥ TPUTOHOMETPHUIECKUX (DYHKIUH (TTONB3YSCH, /1€ HEOOXOAMMO,
KaJIbKYJIATOPOM)

IIpoeepsaemvie 3n1emeHmbl co0epiHcanus

Kon [IpoBepsieMblii AIEMEHT COACPKAHUS
1 Uucna 1 BBIYUCIEHUA
1.1 PanmonaneHble yncna, UPPaLMOHAIBHBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE IECATHYHbIE JPOOH
MHOeCTBO JISUCTBUTEIILHBIX YHCEIN, ICHCTBUTENBHBIC YMCIIa KaK OECKOHEUHbIE IECSITHYHBIC
Ipobu. B3anMHO 0THO3HAYHOE COOTBETCTBHUE MEXK/IYy MHOXKECTBOM JACHCTBUTEIBHBIX YUCET U
12 KOOPJMHATHOU MPsSIMOM.
CpaBHEHME NEHCTBUTENBHBIX YHCET
1.3 ApudmeTrueckue ISHCTBUS ¢ JSHCTBUTEIBHBIMU YHUCIIAMU
W3mepenwust, NpuOIMKeHNs, OLICHKH. Pa3mMepsl 0ObEKTOB OKPYKAIOLIEr0 MUPA, [UINTEIILHOCTD
NPOLIECCOB B OKpYyXkaroueM mupe. [IpubimkenHoe 3HaYeHnEe BETMYUHBI, TOUHOCTD
1.4 npubakeHus. OKpyTrIeHHE YUCE.
IIpukuaka v OLEHKa pe3yNbTaTOB BBIYMCICHUN
2 VYpaBHEHNUS U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OJHON NEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PemeHre ypaBHEHU, CBOASIIMXCSA K TMHEHHBIM
2.3 KsanpaTtHoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIMXCS K KBaJpaTHBIM
buxBanpaTtHoe ypaBHeHue. [Ipumepsl peleHrs ypaBHEHUM TPEThEN U YETBEPTOM cTENeHen
24 Pa3IoKEHUEM Ha MHOXKUTEU
2.5 Pemenue npoOHO-panioHATBHBIX YpaBHEHUH
2.6 Cucremsl ypaBHCHHHA




2.7 VYpaBHeHHE C ABYMS IEPEMEHHBIMH U €r0 Tpaduk
2.8 Pewienue cucteM ABYX JIMHEUHBIX YPaBHEHUH C IBYMs IE€PEMEHHBIMU
’9 Pemenne cuctem nByX ypaBHEHHH, OJJHO U3 KOTOPBIX JUHEWHOE, a IPYroe — BTOPOil cTeneHu
2.10 I'paduueckas nHTEpIpETALMS CUCTEMBl YPaBHEHH C IByMs TIEpEMEHHBIMHU
2.11 Pemenue TekCcTOBBIX 3a/1a4 aNreOpanvdeckKuM Crocooom
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nMHENHBIX HEPABEHCTB C OJHOU NIEPEMEHHOU
2.14 Pewienne cucteM TMHEHHBIX HEPABEHCTB C OHOU EPEMEHHOU
2.15 KBanparHbie HepaBeHCTBa
2.16 I'paduueckas nHTEpIIpETAIIMS HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMHU
3 OyHKINU
Kpanparnunas pyunkuus, ee rpaduk u cBorictsa. [Tapaboiia, KOOpIUHATHI BEPIIMHEI TapadoJIbI,
3.1 0Chb CUMMETPHUH MapadoIIbl
32 I'paduku dpysxmii y = kx, y = kx + b 1 Ux cBOHCTBa
. k 3 .
33 I'paduku GpyHKINH § = — Y =X M UX CBOHCTBA
34 I'paduku dpyHKIIHIH y=\/; , ¥ = |x| m ux cBoiictBa
4 YucnoBsle MOCIe10BaTEIbHOCTH
Omnpenesenue 1 ciocoObl 3aJaHNs YUCIOBBIX OCIEA0BaTEIbHOCTEH. 3a1aHne
4.1 MOCJIE0BATEIFHOCTH PEKYPPEHTHOH GopMyiiol 1 HopMyInoil n-ro ujaeHa
Apudmernueckas nporpeccus. ©opMyIbsl n-ro wieHa apuMeTHIeCcKON MPOrpeccuu, CyMMBI
4.2 MEPBBIX N YICHOB
I'eomeTrpuueckas nporpeccus. @opMyIibl n-ro WieHa TeOMETPUIECKOIN MPOrPECCUH, CyMMBI
43 MEPBBIX N YIECHOB
U3obpakenne 4ieHoB apuMETHUECKON U TEOMETPUIECKON NPOrPecCHii TOUKaMH Ha
44 KOOPAMHATHOW IJIOCKOCTH. JINHENHBIN 1 SKCIIOHEHIIUAIBHBIN pOCT
4.5
Crno>kHble TPOLIEHTHI
5 BeposTHOCTE U cTaTHCTHKA




HpCZ[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, Auarpamm, I‘pa(l)I/IKOB, HUHTCPIPCTALIUA JaHHBIX.
YUrenue u MOCTPOCHHUEC Ta6J'II/IH, Auarpamm, I‘pa(i)I/IKOB 10 pCaJIbHBIM JaHHBIM

5.1
52
[lepecTanoBkH U GakTOpUa
53 CoueTaHus 1 9MCI0 COUETaHUI
54
Tpeyronpauk [lackans. Permenne 3aqad ¢ HCIONb30BaHHEM KOMOMHATOPHUKH
I'eomeTrprdeckas BeposiTHOCTh. Ciy4aiiHBIN BEIOODP TOUKH M3 (GUTYpHI Ha TUIOCKOCTH, U3 OTPE3Ka
55 U U3 IyTH OKPY>KHOCTH
5.6 Hcneitanue. Ycnex u Heyaada. Cepust HCTIBITAaHUHN 10 TIEPBOTO ycIexa
Cepus ucnbitanuii bepaynnu. BeposatHocTr coObITHIA B cepin ucTibiTanuii bepaymm
5.7
5.8 CrnyyaiiHast BeIMUMHA U paclpeziesieHHe BepoITHOCTEN
MaremaTtndeckoe OKuaHue U quctepcus. [I[puMepbl MaTeMaTHUECKOTO OXKHIaHUS KaK
5.9 TEOPETHUECKOT'0 CPEIHETO 3HAUCHUS BETUINHBI
MareMaTHuecKoe OKUAAHUE U AUCHIEPCHS CIIyYaHOM BEIMYMHBI «IHCII0 YCIIEXOB B CEPUU
5.10 UCcIbITaHU# bepHymmmy
ITonsiTre o 3akoHe OonbIIMX YKcen. M3mepenne BeposITHOCTEH ¢ MOMOILBIO 4acToT. Poib u
5.11 3HAaYCHHUE 3aKOHA OOJIBIINX YMCEN B IPUPOE U 0OLIECTBE
6
I'eomerpus
Cunyc, KOCHHYC, TaHTEHC YTJIOB or 0 1o 180°. OcHoBHOE
6.1 TPUTOHOMETPUUECKOE TOXAECTBO. DOPMYIIBI IPUBEACHUS
Pemenue tpeyronbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne npakTHIecKuxX
62 3aJ1a4 C UCIOJIb30BaHUEM TEOPEMbBI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 IIpeobpazoBanue mongoous. [lomoOre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopeMa 0 MPON3BEACHUHU OTPEIKOB XOP/I, TEOPEMBI O TPOU3BEICHUH OTPE3KOB CEKYIIIHX,
' TeopeMa o KBajpaTe KacaTelbHOH
Bekrop, nnuHa (MOyib) BEKTOPa, COHAIIPABICHHBIE BEKTOPHI, MPOTHUBOIIOJIOKHO HAIIPaBJICHHbIE
6.5 BEKTOPHI, KOJUTHHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIUH HAJI BEKTOPAMH.
PaznoxeHune BekTopa 1o JIByM HEKOJUIMHEapHbIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkaJsipHOE IPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHHUS JITHH

1 YTJIOB




JexapToBeI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHHS MIPSIMOH M OKPYKHOCTH B KOOpJMHATAX,

6.7 .

IepeceueHre OKPYKHOCTEH U NPpsAMBIX. MeTol KOOpAMHAT U €ro MPUMEHEHHUE
6.8 IIpaBuiIbHBIE MHOTOYTOJBHUKHI

JnunHa okpyskHOCTH. I'pagycHast u paauaHHas Mepa yriia, BBIYUCICHUE JUIMH OYT OKPY>KHOCTEH
6.9
6.10 [Inomanp kpyra, cekTopa, cerMeHTa

JIBI>KeHMs IUIOCKOCTH U BHYTPEHHUE CUMMETPHUU QUTYp (3JI€MEHTapHbIE IPEICTABICHU).
6.11 [TapannensHsiil nepeHoc. IloBopot




HHEPEYEHB (KOAH®PUKATOP) IIPOBEPAEMbIX TPEBOBAHHH K PE3YJIbTATAM OCBOEHHUA
OCHOBHOH OBPA30OBATE/IbHOH ITPOI'PAMMbI OCHOBHOI'O OBIIIETO ObPA3OBAHUA 11
IJIEMEHTOB COAEPKAHUA 110 MATEMATUKE

J1a mpoBeZieHns OCHOBHOTO TOCY/IapCTBEHHOTO 9K3aMeHa 1o MatemaTnke (fganee — OI'D mo MaremaTnke)
HCIIONIB3YeTCs NepeucHb (Koau(uKaTop) NpoBepseMbIX TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO OOIIIEro 00pa3oBaHMsl U JIEMEHTOB COACPIKaHMSL.

IIpoBepsiembie Ha OI'D no maTeMaThke TpeOOBaHUS K Pe3y/JbTATaM OCBOEHHUS

OCHOBHOIL 00PA306aMeEAbHOI NPOZPAMMBL OCHOBHOZ20 00w e20 00pa3osanus

Kon mposepsiemoro IIpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yIbTaTaM OCBOSHHUSI OCHOBHOMN
TpeOOBaHM 00pa3oBaTenbHON IPOTPaMMBI OCHOBHOTO OOIIIET0

obpa3zoBanus Ha ocHoBe PI'OC

1 YMeHHe onepupoBaTh IOHITHIMU: MHOKECTBO, [I0JJMHOKECTBO, OIIEpalluy HaJl
MHOXECTBAMH; YMEHHUE ONEPUPOBATh MOHATHSIMU: Tpad, CBA3HBIN rpad, JepeBo, UK,
MPUMEHSITH UX TPHU PEIICHUH 3a/1a4; YMEHHUE UCTIOJIB30BaTh Ipauyeckoe
HIPEACTABICHUE MHOXKECTB JUJIS ONIMCAHUS PEaJIbHBIX IPOLECCOB U SIBICHUH, U
pELICHUH 33/1a4 U3 APYTUX YUEOHBIX MPEIMETOB

2 YMeHue onepupoBaTh MOHITUSAMHE: ONPEAeTeHrne, aKCHOMa, TeOpeMa, TOKa3aTelbCTBRO;
YMEHUE PaCIO3HABATh UCTUHHBIC U JIOXKHBIC BHICKA3BbIBAHUS, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKA3BIBAHUN

3 YMeHue onepupoBaTh MOHITUSAME: HATYPATBHOE YHCIIO, IPOCTOE U COCTABHOE YHMCIIO,
JISJIMMOCTD HATYPaJIbHBIX YUCEII, IPU3HAKH JCIMMOCTH, 11€JI0€ YHUCII0, MOIYJ/Ib YUCIIA,
OOBIKHOBEHHAs APOOB U JIeCATHYHAS IPOOb, CTAHAAPTHBIN BUJI YKCIIA, PALIMOHAIEHOES
YHUCII0, HPPAIMOHAIBHOE YUCIIO, apU(PMETHUUSCKUI KBaJIPATHBINH KOPEHb; YMEHHE
BBITIOJTHATH JICHCTBYSI C YMCIaMH, CPABHUBAThH U YIIOPSI0YHMBATh YKCIIA, TPEICTABIIATH
qriciia Ha KOOPAWHATHOM NPSAMOUN, OKPYTJISTh YHCIIA; YMEHHE JeIaTh MPUKUIKY H OLECHKY
pe3ysIbTaTa BEIUUCICHUH

4 YMeHure onepupoBaTh MOHITHUSIME: CTETIEHB C eJIbIM TT0Ka3aTeeM, apUQMETHIECKHUI
KBaJIpaTHbII KOPeHb, MHOTOWIEH, ajireOpanyeckast Apo0b, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJbHOH CTerneH! 0OJbllle eAMHUIIBI; YMEHUE BBITIOIHATH PACUETHI 110
(dopmynam, npeodpa3oBaHUs LENBIX, APOOHO-PALIMOHATIBHBIX BBIPAKEHUH U BBIPAKCHUN
C KOPHSIMH, Pa3JIo’KeHHE MHOTOWIEHA HA MHOXKUTEIIH, B TOM YHCJIE C UCIIOJIb30BaHUEM
(hopMyI pa3HOCTH KBAIPAaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

5 YMeHHe onepupoBaTh HOHITHSIMMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOMN
[IEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE pellIaTh
JTUHEWHbBIE W KBaJIpaTHBIE YpaBHEHUS, IPOOHO-pallMOHATILHBIE YPABHEHHS C OJTHON
[IEPEMEHHOM, CUCTEMBI JIBYX JINHEHHBIX YPaBHEHUM, TMHENHbBIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHBIE U IPOOHO-PALIMOHATIBHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM, B
TOM YMCJIE IIPU PELICHUH 3a1a4 U3 IPYTUX IIPEAMETOB U IIPAKTUYECKUX 3a4a4; YMEHUE
HCTIOJIBb30BaTh KOOPAMHATHYIO IPSMYIO U KOOPAMHATHYIO IIOCKOCTH JUIS M300paKeHUs
pelIeHni ypaBHEHUH, HEPABEHCTB U CUCTEM




YMmeHnue onepupoBaTh MOHATHSIME: QyHKIUS, rpaduk GyHKINYN, HYIN QYHKIIHH,
MPOMEXKYTKU 3HAKOIIOCTOSIHCTBA, TIPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HANOObIIICE U
HaMMEHbIIIee 3HAYCHUST (PYHKIMH; YMEHHE OTIEPUPOBATH MOHATHIMU: TIpsMast
MIPOTTOPITUOHATBHOCT, THHEWHAs (DYHKIHS, KBapaTHaHas (HyHKIH, 0OpaTHAS
MIPOTOPITUOHATBHOCTH, MTapadoiia, TuHepOoIa; yMEHHE CTPOUTD Tpaduku (yHKITHIHA,
WCTIONB30BaTh IpaUKH JUIs ONPEICIICHHs] CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, JUIS
pEUICHNUs 3aj1a4u U3 IPYTUX YYSOHBIX MPEIMETOB U PEATbHOM KU3HU; YMEHUE BBIPAKAThH
(hopMysiaMu 3aBUCUMOCTH MEKY BETHUYUHAMH

YMeHune onepupoBaTh MOHITUSIME: MTOCIE0BATENLHOCTD, apu(pMEeTHIECKas 1
reoMeTpHuyecKasi MporpecCcuy; yMEeHHE HCII0JIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEH,
(hopMyIBI CyMMBI U OOIIETO WiCHA PU PEIICHUH 3a1a4, B TOM YHCIie 3a/1ad U3 IPyrux
y4eOHBIX MPEIMETOB U PEANbHON YKU3HU

YMeHue pemaTh 3aJau pa3HbIX THIIOB (B TOM YHCJIE HA MPOLEHTHI, 0JIU U YaCTH,
IBIDKEHHE, paboTy, LIEHY TOBAPOB U CTOMMOCTH IIOKYIIOK M YCJIyT, HAJIOTH, 3a1a41 U3
00J1acTH yNpaBiIeHUS JINYHBIMU U CEMEHHBIMU (pHHAHCAMM); YMEHHE COCTABIISTh
BBIPAKEHUSI, ypaBHEHH, HEPABEHCTBA U CHUCTEMBI 10 YCIOBUIO 337a4YH, UCCIE0BATh
MOJTYYEHHOE PElIeHUE U OL[CHUBATH MPAaBIONOJO0OHOCTh MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHITUSAME: (DUTYpa, TOUKA, OTPE3OK, TpsIMasi, JIyd, JIoOMaHasi, yroJl,
MHOTOYTOJIBbHHK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI TPEYTOJIbHUKH,
MPSMOYTOJILHBIN TPEYTOJILHUK, Me/InaHa, ONCCEKTPHCA U BHICOTA TPEYTOJIbHUKA,
YeTHIPEXYTOJIbHHUK, IaPaJUIEIOrpaMM, poMO, IPSMOYTOJIbHHK, KBAaApAaT, TPaIeLus;
OKPYKHOCTb, KPYT, KacaTeJibHasl; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH (UTypaMH; yMEHHE
pemaTe 3a7a4u, B TOM YUCIIE U3 TIOBCEHEBHOM J)KU3HH, HA HAXOXKIECHNE T€OMETPHUECKUX
BEJIMYMH C IPUMEHEHUEM M3YUEHHBIX CBOHCTB (Uryp u GpaxkroB

10

YMeHue onepupoBaTh MOHITUSIME: PABEHCTBO (BUTYDP, PABEHCTBO TPEYTOJILHUKOB;
NapajuIebHOCTb U NEPIEHAUKYJIIPHOCTD HMPSAMBIX, YTOJI MEXAY IIPSIMBIMH,
NEepIeHIUKYJIISp, HAKJIOHHAS, TPOEKLUS, 110J1001e PUTyp, MOJOOHBIE TPEYTOIbHUKH,
CUMMETPHS OTHOCUTENBHO TOUKH U MPAMOI; yMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHIO U 1ogo0ue Guryp, napamieqbHOCTb U MEPIEHANKYIIIPHOCTD IPSMBIX B
OKPY’KaroILleM MUpE

11

YMeHue onepupoBath MOHATUSAME: JUIMHA, PACCTOSHHE, YToJl (BeJIMYMHA YIila, CHHYC U
KOCHHYC yTJIa TPEYTOJIbHUKA), IJIOMIA/lb; YMEHHE OLIEHUBATh pa3Mephl IPEAMETOB U
00BEKTOB B OKPY’KaIOIIEM MUPE; yMEHHE NPUMEHATH (POPMYJIbI IEPUMETPA U MIIOIIAIH
MHOTOYTOJIBHHUKOB, JJTWHBI OKPY>KHOCTH Y TUIOIIAIH KpyTra, 00beMa IpSIMOYTOIBHOTO
napaJuleienuie/a; yMeHue MPUMEHATh IPU3HAKH PaBEHCTBA TPEYTOIBHUKOB, TEOPEMY O
CyMMe yIJIOB TpeyroyibHUKa, TeopeMy [Tudaropa, Tpuronomerpuyeckue COOTHOILICHUS

JJIs1 BBIYUCIICHUA TJINMH, paCCTOSIHI/If/’I, HJ'IOH.Ia,I[efI




12

YMmenune u300paxkaTh IIOCKUE (PUTYpPBI M X KOMOWHALWH, TPOCTPAHCTBEHHBIE (PUTYPHI
OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPENICTB IO
TEKCTOBOMY MJIM CUMBOJIBHOMY OTIMCAHHIO

13

YMeHue onepupoBaTh NOHIATHAMU: NPAMOYTOJIbHAS CUCTEMA KOOPAUHAT; KOOPIUHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE
MPOU3BEICHUE BEKTOPOB; YMEHHUE UCIIOJIb30BATh BEKTOPHI U KOOPAUHATHI JIs
MPEICTABICHUS JaHHBIX U PEIICHUS 33734, B TOM YHUCIIE U3 IPYTUX YUYCOHBIX MIPEIMETOB
U peajbHOU KU3HU

14

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE U KPYTrOBbIE JUArpaMMBbl, TaOIHLIBI,
cpeaHee apudmMeTHuecKoe, MeAnaHa, HauOoJIbllee U HAUMEHBIIIEE 3HAUCHHS, pa3Max
YKCI0BOro Habopa; yMEHHUE U3BJIEKaTh, HHTEPIIPETUPOBATH U MPE0OPa30BBIBAT
WHPOPMAILIUIO, TPEJCTABICHHYIO B TA0IHUIAX U HA JUarpaMMax, OTPaKaroOIlyl0 CBOWCTBA
1 XapaKTepUCTUKHU peabHbIX IPOIECCOB U ABJICHUI; yMEHHE paclio3HaBaTh
VM3MEHYMBBIE BETMYUHBI B OKPY’KaIOILEM MHUPE

15

YMeHne oneprupoBaTh MOHATHSIMHE: CIYYaiHBIN OIBIT (CITy4YailHBIN SKCIIEPUMEHT),
aJIeMEHTapHOe COObITHE (3NIEMEHTapHBIN UCX0/T) CIIYYaifHOTO OIBITa, CITydaifHoe
cOOBITHE, BEPOATHOCTH COOBITHS; YMEHUE HAXOAUTh BEPOSITHOCTU CIIy4alHBIX COOBITHI B
OTIBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU; YMEHHE PEIIaTh 33241
METOZOM OPraHW30BaHHOTO Miepebopa U ¢ UCIOIb30BaHHEM IPaBUIIa YMHOKEHUS,
YMEHUE OI€HUBATH BEPOATHOCTH PCAJIbHBIX COOBITHI U ﬂBﬂeHHﬁ, IMOHUMATL POJIb
MPAKTUYCCKHU NOCTOBEPHBIX U MaJIOBEPOATHBIX coObBITHI B OKpYyXaromem MUpE U B
YKU3HH; 3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM
OOJIBLIMX YHMCEN U €TO POJIBI0 B MACCOBBIX SIBICHHUIX

16

YMeHue BRIOMpaTh MOAXOISIINNA U3yYEeHHBIA METOJI UTsl PEIICHUS 33a9H, IPUBOIUTH
pUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U )KU3HU, PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB MAaTEeMAaTUKU B UCKYCCTBE, OMUCHIBATH OTAEIbHBIC BHIIAIOLIUECS
pe3ybTaThl, IOJYYCHHBIE B X0 Pa3BUTHS MaTEMaTHUKH KaK HAYKH, IPUBOIUTH
MIPUMEPHI MATEMATHIECKUX OTKPHITHIA U X aBTOPOB B OTCUECTBEHHOHN M BCEMHUPHOI
HACTOPHH

Ilepeuenv a1emenmos codepicanus, nposepsemvix Ha OI'd no mamemamuke

Kon [IpoBepsiemMblii AIEMEHT COACPKAHUS
1 Yucaa v BEIUUCICHUS
1.1 Harypanbnblie u nensie uncna. [Ipu3Haku 1eTMMOCTH LETbIX YUCEI
1.2 OOBIKHOBEHHBIC u NECATUYHBIE  POOH, TIPOICHTHI, OcCKOHEUHBIC
MIEPUOTUICCKIEC APOOH
1.3 PanmonaneHbie uncna. Apudmerndeckue onepaiy ¢ paluoOHATLHBIMA YHCIaAMH




1.4

ﬂeﬁCTBI/ITCHLHBIC qucia. ApI/I(l)MCTI/I‘leCKI/IC ornecpanuum ¢ I[CﬁCTBHTGHLHBIMI/I quciIaMu

1.5 [IpubmmkeHHbIe BEIYMCICHNUS, PABUIIa OKPYTIICHHS, TPUKHIKA U OLIEHKA pe3ybTara
BBIYMCIICHUIA
2 Anrebpandeckre BeIPaKCHUS
2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHHUS C IEPEMEHHBIMH)
2.2 Cremnenb ¢ menbiM rmokaszatesieM. CTEIeHb ¢ parioHaIbHBIM MMoKa3aTereM. CBOWCTBA CTEITCHN
2.3 MHorouieHsl
2.4 Anrebpandeckas 1poob
2.5 Apudpmernueckuit KOPEHb HaTypaJbHOU CTETICHU. HelictBus
C apu(METHUECKUMH KOPHIMH HaTypaJlbHOW CTEIICHH
3 YpaBHEHHS U HEPABEHCTBA
3.1 Lemnpie u qpoOHO-parioHANEHEIE ypaBHEHUS. CHUCTEMBI 1 COBOKYITHOCTH YpaBHEHUH
32 Llenbie 1 qpoOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
33 Pemenne TekCcTOBBIX 3a1a4
4 UucnoBble MOCIE0BATENHHOCTH
4.1 ITocieqoBaTeNbHOCTH, CIOCOOBI 3aJaHMs ITOCIEI0BATEILHOCTEN
4.2 Apudmerrnueckasi 1 reoMeTpruecKas nporpeccuu. @opMysa CI0KHBIX MPOLEHTOB
5 OyHKIHUN
5.1. OynHkyst, cnocoOsl 3ananus GyHkuuu. ['paduk Gynkumn. O6nacts onpeneneHus 1 MHOXKECTBO
sHayeHui pyHkun. Hymu ¢ynknuun. [IpomexyTku 3HaKOmocTossHCTBA. [TpoMexyTKu
MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl 1 MUHUMYMBI (hyHKITMH. Hanbonpiee n HauMeHbIee
3HaueHue (PYHKINU Ha TPOMEKYTKE
6 KoopanHatel Ha psSMO¥ U TNTIOCKOCTH
6.1 Koopnunatnas npsimas
6.2 JlexapToBBI KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckne QUTYpHl 1 UX CBOHCTBA
7.2 TpeyronbHUK
7.3 MHOTOyTONbHUKH
7.4 OKpy>KHOCTB U KpyT
7.5 M3mepenne reoMeTpHYECKNX BETUUUH
7.6 BexTops! Ha TNIOCKOCTH
8 BeposTHOCTS U cTaTUCTUKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 Komb6unaropuxa
8.4 MHoxecTBa
8.5 I'padsr
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